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ABSTRACT 


The purpose of this study is to give a picture of present and ultimate oil possibilities of the 
U.S.S.R., so they may be compared with those of the United States. Following an outline of source 
material for the study, a general picture of the structure and tectonics of Eurasia and Siberia is given 
as the background to differentiate oil-bearing from oil-barren regions. The oil and gas deposits occur 
in reservoir beds similar to those in the United States, ranging from Devonian to Pliocene strata in- 
clusive. It is possible that Silurian and Ordovician will also produce, and a small amount of oil has 
been reported from Cambrian beds. The structure and the stratigraphic types of occurrence are also 
similar. A more detailed picture of each possible oil region, both productive and prospective is pre- 
sented, with a comparison of their relative merits. It is shown by the map that out of 8,39¢,000 square 
miles of land-inland sea area within U.S.S.R. boundaries, 3,600,000 square miles have possibilities for 
the finding and production of oil; and in addition there are 400,000 square miles of continental-shelf 
area within the 200-meter depth limit. Of the total possible area, 1,000,000 square miles are classified 
as younger marine sedimentary (Cretaceous to Pliocene) deposits. Also of the total, there are 1,530,000 
square miles north of the 60° parallel; hence, they are more difficult and expensive to develop. 

Production to the beginning of 1947 in U.S.S.R., inclusive of Sakhalin, was 5,722,000,000 barrels; 
in 1946 it was 166,000,000 barrels, two-thirds of that of 1939. Total production in the United States 
bs 34,000,000,000 barrels, while that in 1946 was 1,754,000,000, about 50 per cent more than that 
of 19309. 

Total estimated proved reserves of the Soviets are nearly 8 billion barrels, while those of the 
United States are 24 billion barrels. 

While the U.S.S.R. has barely begun development, having only 12,000 oil wells, the United 
States is well advanced with 424,000 producing wells. It will therefore require a long period of time, 
large capital investments, much of machine tools and other machinery adequately to develop the 
Soviet possibilities. 

Exploration and development in the Soviet Union are being carried forward by use of latest 
techniques developed in the United States and elsewhere, with some new Soviet methods. It is re- 
ported that more than 2,000 geologists and geophysicists are employed at present by the Union; 
and engineers and technical workers are probably likewise numerous. 

The affiliated countries under Soviet contro] are Roumania, Hungary, Czechoslovakia, Yugo- 
slavia, Albania, and Poland, which cover an area of 427,000 square miles. These include two important 


1 Presented before the Eastern Section of the Association, at the Mining Club, New York, 
December 10, 1947. Manuscript received, January 16, 1948. 


2 Consulting geologist. The writer gives acknowledgment and thanks to Basil B. Zavoico for loan 
of Russian maps and reports; to Lewis G. Weeks for use of his basic oi] estimates and loan of Russian 
translations prepared for the Standard Oil Company (New Jersey); to the World Oil for use of its 
library data; and to Walter J. Larke for drafting the map and assisting in computations. 
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basins, the Hungarian and Roumanian inclusive of the Sub-Carpathian region, which covers 130,000 
square miles of prospective territory, with the Roumanian district much more important. The proved 
reserves are estimated as ranging from 241,000,000 to 491,000,000 barrels, with estimates for 
Roumania ranging from 150,000,000 to 400,000,000 barrels. Production to date i is 1,459,000,000 bar- 
rels, and during 1946 it is estimated as 44,000,000 barrels. It is down 25 per cent in Roumania due to 
the last war, but the possibilities of developing important new production are considerable as the 
Roumanian basin is one of the best in Europe and similar to the Gulf Coast of the United States. 
The U.S.S.R. has been getting 953 per cent of the Roumanian output because of its great need for oil, 
but it is reported that some of this is to be released shortly, perhaps to other East European states 
now that the United States has ceased exporting oi] to them. Outer Mongolia and Tannu Tuva, also 
affiliated, have little or no oil prospects. 

Lewis G. Weeks’ estimate of United States sedimentary basins exploitable for oil is 1,400,000 
square miles, to which he gives an ultimate estimated production of 100,0c0,000,000 barrels. 

Comparing Soviet areas in kind with those given by Weeks for certain United States regions, and 
allowing for average depth of favorable sedimentary strata in each basin judged by available data, 
the writer obtains for the U.S.S.R. the following figures inclusive of land and continental shelf. 

For the more important districts, namely, Moscow-East Russian basin, Pre-Caspian and exten- 
sions, Transcaspian, South Caucasus, and East Sakhalin, the estimated total area is 1,805,000 
square miles, with sedimentary rocks totaling 2,736,000 cubic miles and having an oil-gas content of 
162,000,000,000 barrels. Additionally of much more speculative character, 1,650,000 square miles, 
with an estimated total of 1,708,000 cubic miles of sedimentary rocks, may ultimately yield 33,000,- 
000,000 barrels. Of this, only 6,000,000,000 barrels have been produced and about 8,000,000,000 
barrels proved, leaving the balance to be found and developed, a truly stupendous task, although a 
large number of mapped structures await adequate testing. 

It appears probable and reasonable, therefore, to conclude that the Soviet Union has within its 
own borders an ultimate oil reserve of at least 1 50-160 billion barrels, and conceivably it may ap- 
proach 180-190 billion barrels. By allowing for areas under Soviet control, it is clearthat the U.S.S.R. 
dominates more than a third of the total ultimate oil reserve of the entire world. 

Soviet Russia has ample other power resources. It is second to the United States in coal reserves. 
It also has abundant oil-shale deposits, which as well as the coal, may be converted to oil and gas as 
required. Its hydro-electric power possibilities are very large. Development of coal has been con- 
siderable, there has been some development of oil shale for both oil and gas production, and while 
hydro-electric development has barely begun, construction of 15,000,000 kilowatts is planned. Of its 
atomic-energy minerals, there is ample territory favorable for their vein occurrence in its large pre- 
Cambrian and shield areas; in addition, Eklund estimates one million tons of ordinary uranium ex- 
tractable from Soviet oil shales and states the United States and Sweden, each has a like amount. The 
Soviets are resources-rich, but development-poor. This emphasizes how very great is the Soviet need 
for a long period of peace-time development of its great power resources, whereas the United States, 
through its combined individual, corporation, and government effort has reached a greatly advanced 
stage. Both countries can with continued development be self-contained as far as power resources are 
concerned for centuries to come. 


This paper is a discussion of the oil-bearing provinces of the U.S.S.R., both 
developed and undeveloped. The map outlines the likely areas; such limits may 
not coincide with published studies or basinal boundaries, but they represent the 
writer’s idea of the practical limits for exploration by evaluation of the basic 
geology. While large areas are eliminated as of little or no promise, heretofore con- 
sidered promising by some geologists, others are added. It is 20 years since Arthur 
H. Redfield gave the A.A.P.G. a paper attempting by a somewhat similar ap- 
proach to give an outline of the oil resources of Russia. The present study was 
undertaken because it seems imperative with the growing importance of the 
U.S.S.R. that we in the United States have a better basis for comparison of its oil- 
reserve areas and our own. While it is not possible to present quantitative esti- 
mates, it is possible to evaluate the relative importance of provinces and districts 
based on (1) extent of area outlined, (2) character of sediments, whether conti- 
tinental or marine, (3) thickness of sediments, and (4) extent and age of folding 
with consideration of effects of folding on older and younger strata. 
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A selected bibliography on the geology, cartography, and the oil industry of 
the U.S.S.R. is appended, but the principal sources on which this study is based 
are: the excellent geologic map of the U.S.S.R. on the scale of 1:6,000,000, pub- 
lished. for the Moscow meeting of the 17th International Geological Congress; 
the tectonic map published in the Soviet World Atlas; the paleogeologic, paleogeo- 
graphic, and tectonic maps of Arkhangelski (Eurasia), Orbruchev (Siberia), 
Gregory and Grabau (Asia), Leuchs (North and Central Asia), and Bubnoff 
(Europe), Beyschlag-Shriel-Stille (Europe). The Arkhangelski gravity and mag- 
netic maps of Russia and southwestern Siberia were very helpful in studying 
fundamental elements. The papers given at the Geological Congress of 1937, 
geological papers from the U.S.S.R. Academy of Sciences, papers in Oil Indusiry, 
and in the Prospecting Journal of Geological Institutes, together with the studies 
previously published in the A.A.P.G. Bulletin and elsewhere, particularly those of 
Goubkin, Brod, Zavoico, and Marshall Kay are of great importance. Since it is 
not the present purpose to give details of either geology or oil fields, the appended 
select bibliography may be used for such references; for detailed lists of producing 
fields, statistics, and a good general review, the sections of the Oil Weekly “Oil 
World Atlas,” covering the U.S.S.R. and affiliated states, are recommended. Fora 
quick over-all geologic description of districts the papers in Volume I of Science 
of Petroleum are recommended. Indebtedness is acknowledged to all these 
sources, though no attempt has been made to specify them. 

The tightening of information due to U.S.S.R. war security measures makes it 
difficult to get reports on the present or recent status of oil fields, including their 
production; this holds good for the U.S.S.R. and affiliated states as well as for 
states still partially under U.S.S.R. control. Though Soviet geologic reports are 
published, details on important new districts and extent of development have 
been withheld. It has been necessary therefore to use estimates of the Oil Weekly 
(now World Oil) on production, wells drilled, et cetera. 

The U.S.S.R. covers half of Europe and of Asia. It has an area of 8,350,490 
square miles, one-sixth of the earth’s surface. The European states, Albania, 
Bulgaria, Czechoslovakia, Hungary, Poland, Roumania, and Yugoslavia, now 
under its political control, add 426,924 square miles, and Asia, Outer Mongolia, 
and Tannu Tuva further add 622,744 square miles, giving the Soviets control of 
18.4 per cent of the earth’s surface. In comparison, the United States with 
3,022,000 square miles and its territories with 597,000 square miles, give an area 
which is 32 per cent of that under U.S.S.R. control. 

Considering its vast area, it is not surprising that the U.S.S.R. contains eight 
petroliferous provinces, consisting of ten major basins and fourteen minor dis- 
tricts which may produce oil and gas. Production has been obtained in six of the 
major basins and their extensions. The West Siberian lowlands, Northeast 
Siberia and Kamchatka provinces, remain almost unexplored. Soviet oil fields 
produce only 500,000-600,000 barrels daily, placing U.S.S.R. on a producing 
plane with the United States of 30 years ago. But Soviet Russia with its vast 
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basic resources, with more than 2,000 geologists and geophysicists (1945) engaged 
in oil exploration as well as a large staff of engineers, technicians, and workers, 
should speedily develop a much larger production. It is reported to have de- 
veloped some new techniques and has the further advantage of those perfected in 
the United States and elsewhere in the past 30 years. 

The strata in which oil is being sought range from Cambrian limestones 
through Pliocene, with the greatest production to date from Pliocene, Permian, 
Carboniferous, and Jurassic beds and with much new production coming from 
Lower Carboniferous and Middle Devonian limestone. The Silurian and Ordovi- 
cian should also produce but no production is reported. Cretaceous areas are 
practically untouched. While there is some Jurassic production it is relatively 
small compared with areas underlaid by Jurassic; some of the latter are large; 
many of them are overlaps too undisturbed to produce; more of the deeply 
buried Jurassic will undoubtedly show production later. Just as Cambrian produc- 
tion is inconsequential in the United States, it probably will be of little impor- 
tance in U.S.S.R. 

Thus far, most of the production has come from anticlines and domal uplifts, 
only a small amount from stratigraphic traps. A marked feature of many of the 
developed domes in the Baku, Kuban, and East Russian basins is that they are of - 
the elongate ellipsoidal type, cut with epi-anticlinal or transverse faults. Salt- 
dome production has been principally from the Emba basin, to a small extent 
from the Ukraine. In all important basins because of effect of shield areas and 
mountain uplifts, there is everywhere a plenitude of folding and faulting. 


GENERAL STRUCTURE 


An over-all tectonic picture of Eurasia is outlined in the following paragraphs. 

In Russia proper, there is on the northwest the Fenno-Scandia shield, a large 
pre-Cambrian massive and positive element, on the east are the Ural Mountains 
of Variscan orogeny, and between lie the Moscow, Pechora, and East Russian 
basins, constituting part of the Russian platform. An offshoot of the Urals trend- 
ing northwest is the Timan range and between it and the northern Urals lies the 
Pechora basin. The movement of the Urals westward toward the pre-Cambrian 
massive Fenno-Scandia is probably explanatory of the productive folds of the 
East Russian basin. The Urals, being overturned toward the west, may have im- 
portant buried structures below the unconformity. 

Southern Russia has two positive elements: the Voronezh block which ex- 
tends eastward from the south end of the Fenno-Scandia shield and the Podolian 
block of the Ukraine, which is a mass of intrusives in old rocks. Between these 
blocks is the Ukrainian (South Russian) basin, which is the westward extension 
of a geosyncline extending into southwest Siberia. South of the East Russian 
basin is a deeper extension, the Pre-Caspian (Astrakan-Emba). Still farther south 
is the uplift of the Mangyslak Mountains. This is a buried uplift beneath the 
Caspian Sea and northeastern Kuban; north of Rostov-on-Don, it is part of the 
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Ukraine area. The Mangyslak uplift is a continuation of the axis of the Hissar- 
Tien Shan Mountains. South of this axis is the Kuban syncline which extends 
westward through the Sea of Azov, northern Crimea, and Bessarabia; east of the 
Caspian Sea, it continues as the Turkmen-Uzbec (Kara Kum) basin. On the 
south of this syncline are the Caucasus Mountains and their southeastward ex- 
tension, the Kopet Dag Mountains from Krasnovodsk to Ashabad in Turkmen 
S.S.R. South of the Caucasus is the Kura River-Baku-Nebit Dag basin, which in 
turn is limited on its south by the Elburz Mountains of Iran. 

A glance at the tectonic elements of the remainder of Siberia and adjacent 
territory gives the following picture. 

In the Arctic are the Kara Sea and East Siberian Sea shield areas. The first 
shield is rimmed on the south with the Ob-Khatanga depression and the second 
by a slightly depressed old Paleozoic complex north of the Cherski Mountains. 
In north-central Siberia there is the great Anabar shield area on the east, with the 
Angara-Yenisei horst block on the southwest, and the shallow Tunguska River 
basin between. The Upper Lena-Aldan River basin occupies still shallower parts 
of the Siberian platform, on the south and southeast. 

South and east of this in Siberia and adjacent Mongolia is a greatly folded, 
metamorphosed Paleozoic complex, with practically no folding in later Mesozoic 
beds; Weller designates southeastern Mongolia as a shield region, Gobia. In west- 
ern Siberia are the West Siberian lowlands with the greatest depths of basin in a 
strip on the east flank of the Ural Mountains uplift, forming the Turgai-Ob River 
depression; farther east as part of these lowlands are the upper Irtysh and Ob 
River and the Yenisei River depressions. South of these is the Karaganda block 
or Kirghiz Steppe region, the west part of the south Siberian old Paleozoic com- 
plex. 

Still farther on the south follow two important synclines: (1) the Chu River 
(Moyun Kum) basin bounded on north by the Char Tau Mountains and sepa- 
rated from the Kazakh (Kysyl Kum) basin by the Kara Tau Mountains and (2) 
the Kazakh syncline bounded on the south by the Hissar Mountains. Farther 
southwest are the several uplifts and basins of the Caspian province previously 
described. 

In northeastern Siberia is the semi-circular uplift of the Verkhnoyansk-Koly- 
ma-Anadyr Mountains which on its south borders a group of included basins, the 
deepest of which is the most westerly or Yana River syncline. This region is south 
of, and was pushed southward by, the East Siberian Sea shield. The Yana syn- 
cline also rims the Anabar shield. Still another basin east of the Anadyr Moun- 
tains, the Anadyr syncline has heavy Cretaceous deposits. South and east of the 
Stanavoi Mountains, north of Kharbarovsk, is the narrow Amur basin, probably 
the south extension of the Yana syncline. East of the Anadyr syncline in Kam- 
chatka lie the Karaksky and Sreddiny Mountains, and east of these is a region of 
Alpine folding in Cretaceous and Tertiary beds, the southeast extension of which 
is formed by the Kuril Islands; similar conditions occur on the east and west 
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flank of the Paleozoic core of Sakhaklin Island, which is an extension of the West 
Pacific arcuate belt which includes the Japanese islands. 

In summation, there are two great shield areas, the Fenno-Scandia shield, 
Voronezh block, and Podolian block on the west, and on the east the Kara shield, 
the Anabar-Yenisei horst-Angara shield, the Gobia shield, and the Tarim 
shield, while between are the great mobile basins of Russia and West Siberia, of 
the Lower Danube and the Caucasus region; on the south in Bulgaria, Turkey, 
and Iran is a great median mass, which also helps to bound and contain the 
mobile area, just described. This mobile region is the great oil-reserve area of 
Russia; east of the Anabar shield and south of the East Siberian-Chuchee seas 
shield is another mobile region, smaller and of less oil-productive significance. 


OIL PROVINCES 


The map and areal classification table present the results of this study. They 
give categories of provinces as to U.S.S.R. oil potentials: Primary, Secondary, 
Tertiary, Possible, and Doubtful. In Primary are included only those where 
large production is probable and depth and character of sediments warrant. In 
Secondary are included areas which also have considerable thickness of marine 
sediments so that material production appears fairly sure. In Tertiary are in- 
cluded some producing areas and others that will produce but thickness of marine 
sediments and other conditions make extent of production probably of a consid- 
erably lower order. In fourth or Possible category are placed those where condi- 
tions are generally less favorable or the geologic information is such that a higher 
classification is not warranted at present; there are at least two areas included in 
this category on the map and one of the fifth (Doubtful) category that might 
well belong to the third category; these three are the Yana basin, part of the 
Anadyr syncline of West Kamchatka, and the Ishim basin (shown in Doubtful 
category on the map), totalling 216,103 square miles. In the fifth category are 
basinal areas which, though containing seepages and structures, are of doubtful 
possibility for commercial oil, and do not now warrant attempts at development, 
especially with the large amount of more favorable territory available. 

While in the attached table, land and under-water areas (water to 200 meters 
depth) are given separately for each district, from a practical viewpoint, they are 
classed in this discussion as one; there is an added development-cost increment 
for the under-water areas. 


NORTH RUSSIAN PROVINCE 


(1) Moscow basin.—This basin has little depth of unmetamorphosed sedimen- 
taries excepting in its southeastern part, where two anticliinal folds appear, 
while a third occurs north of Yaraslavl. One gas field has been opened west of 
Penza. The Devonian and Carboniferous beds extend westward as overlaps on 
the Fenno-Scandia shield. It is in these overlaps, and particularly against closure 
where it is present on the larger folds where the Devonian thins, that stratigraph- 


} 

4 

| 
| 

q 

| 


; 


PETROLIFEROUS PROVINCES OF U.S.S.R. 323 


ic-type oil deposits may be sought in Lower Carboniferous and Devonian beds. 
North of a line eastward from the south end of Lake Onega to the Svermaya 
Dvina River (broken line on map) the Devono-Carboniferous section may be too 
thin to be worthy of prospecting, as, according to Bubnoff’s interpretation, the 
Fenno-Scandia shield and Cambrian beds underlie this area at shallow depth; 
later Russian maps give, however, a different interpretation. This area should be 
given a low value for oil possibilities and it is excluded in the areal estimate. Oil 
has recently been found in the Devonian at Kasmokamsk. 

The thickness of beds in the Moscow basin, Silurian through Tertiary, 
averages 3,460 feet; the thickness of Cambrian beds is 510 feet. The Devonian 
and Carboniferous section important from an oil standpoint has a thickness of 
2,000 feet, and the Permian, chiefly continental in facies, averages 350 feet. 

(2 and 3) Timan range and Pechora basin——The Timan range is a northwest 
branch of the Urals which separates the Moscow basin from the Pechora basin 
bounded on the east by the main Urals. The range extends northwest across the 
White Sea just north of Murmansk and skirts the Fenno-Scandia shield. It there- 
by permits the extension of the Pechora basin into Barents Sea. Production has 
been opened on the Timan Range at Ukta. The range exposes Devonian and 
older rocks, so that only limited parts of the range will be productive, and due to 
lack of cover only 5,000 square miles of its total area is suitable for prospecting. 

The Pechora basin has Permian, Carboniferous, and Devonian rocks; produc- 
tion from the Devonian is assured by oil found at Severokamsk in the northern 
Urals. Bubnoff places a small shield area just east of the river’s mouth. Folds near 
and paralleling both the Timan and Ural ranges should be found with production 
possibilities. Oil is produced at Perm and in other localities. 

(4) East Russian basin.—With its Permian, Carboniferous, and Devonian 
(upper, middle, and lower) beds, this is an important petroliferous province. Its 
best developed oil fields are in the vicinity of Molotov and south. Its southward 
extension which is mapped as a primary area where the thickness of sediments, . 
about 5,000-9,600 fe-t into the Devonian, is greater, includes the Kuibyshev 
(Samara) fields. Also, the finding of oil in the Lower Carboniferous and particu- 
larly in the Devonian limestone has been of prime importance and a factor in 
supplying much needed production in the last 1} years of the war. This included 
the Tuimazy field which is an anticline 30 kilometers long and may cover a pro- 
ductive area of 75,000—90,000 acres where the Lower Carboniferous production is 
at 5,500 feet and the Devonian at 9,600 feet. The middle Devonian porous lime- 
stone (which does not crop out in the Urals at the east) has developed production 
not only at Tuimazy but also at Molotov on the north and in the Samara bend at 
Yablonovog at a depth of 8,500 feet. The greater thickness of Permian deposition 
is responsible for greater depth than in the Moscow basin. Marshall Kay gives the 
Permian a thickness of 4,545 feet east of Kungur, though farther north at Kizel it 
is only 2,575 feet. This is comparable with the thickness of 350 feet in the Moscow 
basin. The average covering of Mesozoic-Tertiary beds is 1,400 feet and there is at 
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I. AREAL CLASSIFICATION OF PRomISING Om Provinces AND Districts or U.S.S.R. 


1. NORTH RUSSIAN PROVINCE 
(1) Moscow basin (less north 
art 


(2) Timan range 
(3) — basin and Barents 


(4) East J Russian basin 
(a) Saratov region 
(b) Sterlitamak region 


Total—East Russian, Pechora and 
Barents 


2. SOUTH RUSSIAN PROVINCE 
(1) Ukrainian basin 
(2) Pre-Caspian (Emba-Astra- 
kan) basin 
(3) Kazakh basin 
(4) Ferghana basin 
(5) Chu River basin 


Total—South Russian 1 to 5 
(a) East Ferghana basin 
(b) Lake Issyk Kyl basin 
(c) South Ferghana 
(Sary Tash and Bartang 
rivers) 


3- CASPIAN-BLACK SEA PROVINCE 
—Trans-Caucasian basin— 
(1) Kuban (Northeast Caucasus) 
basin 


North Black Sea 
(4) Bessarabian (Moldavian) 


asin 
(s) Turkmen-Uzbec basin 


Total—Trans-Caucasus 
—South Caucasian basin— 

(rt) Baku (Kura River) basin 

(2) Nebit-Dag basin 

(3) Black Sea basin 


Total—South Caucasus 


4. WEST SIBERIAN PROVINCE 
(1) Turgai-Ob depression 
(2) Irtysh River basin 
(3) Yenisei River depression 


{3} Crimea-Sea of Azov 


Total—West Siberian 1, 2, 3 
(4) Karaganda block 
(a) Ishim basin 
(b) Kuznetsk basin 
(c) Ili River basin 


Total—Karaganda 


5. NORTH-CENTRAL SIBERIA PROVINCE 
(t) Khatanga River basin 
(2) Lower Lena basin 


Total—North-Central Siberia 


6. NORTHEAST SIBERIA PROVINCE 
(1) Yana River basin 
Anadyr basin 
Southwest Kamchatka 
(4) East Kamchatka 


Total—Northeast Siberia 
7. FAR EASTERN PROVINCE 
fr Amur basin 
2) East Sakhalin 


4) Blagovoshchensk 


PRIMARY SECONDARY TERTIARY POSSIBLE 
F = Miles Square Miles Square Miles Square Miles 
Land Water Land Water Land Water Land Water 
250,000 
29, 
101,685 21,162 57,388 
124,641 240,315 
37 661 
11,657 
124,641 391,318 21,162 279,591 57,388 
157,819 
195,480 18,472 25,107 
230,190 26,542 1,793 
22,417 
43,93 
498,025 45,014 182,926 1,793 
14,347 
3,138 
15,871 
84,289 27,797 13,450 . 
15, 2,241 2,690 
16,140 2,152 
30,308 717 
224,175 24,211 27,977 
345,228 84,108 44,385 4,842 
20,265 10,222 
17,934 10,727 
49752 1,614 
42,051 20,949 1,614 
443,866 
3731030 
95,046 
539,812 373,030 
23,314 
6,725 
8,070 
8,070 6,725 23,314 
179,340 118 3 4 
64,562 
179,340 118,364 64,562 
83,303 
10,760 III,IQO0 21,520 
17,934 33,177 
60,347 775205 
17,934 33,177 60,347 77,295 10,760 194,583 21,520 
44,835 6,276 
4,483 22,417 
9,504 10,939 
16,140 
11,657 


West Sakhalin 
5) South of Chita 


Grand total, all provinces 


1,033,262 214,665 


1,206,414 109,306 


* An area of only 5,000 square miles has enough cover to prospect. 


936,591 186,870 310,256 21,520 
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ITI. AREAL CLASSIFICATION OF PROMISING O1L PROVINCES IN AFFILIATED STATES 


HUNGARIAN BESSARABIAN 
BASIN BASIN 
Primary Primary Primary Tertiary 
Square Miles Square Miles Square Miles Square Miles 
Land Land Land Land 
Hungary 35,868 
Austria 2,241 
Yugoslavia 9,863 
Roumania 5,380 47,076 806 
Roumania Black Sea water 10,401 
Czechoslovakia 896 89 
Poland 7,263 
Bulgaria 10,491 
54,248 71352 67,968 896 


Affiliated states total—130,464 square miles. 


least 1,000 feet of Permian; under this there is 1,100—1,600 feet of Carboniferous. 
The upper Silurian may underlie most of this basin. The Carboniferous and 
Devonian may be thicker than indicated. Our only check is depth of Devonian 
production at Tuimazy, 9,600 feet. Already several good fields are producing, and 
many more should ultimately dot this region. This area has many similarities with 
the West Texas basin. The production due to the recent development of Devonian 
oil is greatly increased but is still only 20 per cent of that from the Baku fields, al- 
though no recent figures have been published; a statement suggesting an increase 
of 400 per cent from 1940 to 1944 makes it seem probable that it may yield 36 per 
cent of all production by 1950; the Russians call it “Second Baku.” 

The Saratov area is closely related to the Samara Bend fields. The Sterlitamak 
district probably has less thickness of sediments. 


SOUTH RUSSIAN PROVINCE 


(1) Ukrainian (South Russian) basin.—This is a long narrow northwest- 
southeast graben-type syncline extending westward from Stalingrad through 
Kharkov to the new Polish border. In this region only minor oil and gas fields 
occur, with productive salt domes at Lubny and Romney; the large gas field on a 
long north-south anticline, just east of Saratov, is closely related to the Kuiby- 
shev fields. 

(2) Pre-Caspian (Emba-Asirakan) basin.—This may well be proved the third 
or fourth most productive area. Its Jurassic, Permian, Carboniferous, and Devo- 
nian beds should all produce. It consists of two principal parts, the northern which 
contains three large arch folds and the southern which contains salt domes, salt 
anticlines, and a number of anticlines parallel with the Urals and their southwest 
extension. Wells opened are principally in Jurassic beds to depths of 2,200 feet. 
In the western or Astrakan part, gas has been developed. Deeper drilling is gener- 
ally essential. 

(3, 4, and 5) Kazakh, Ferghana, and Chu River basins.—Southeast of the 
Emba district and extending southwest from the Urals is a narrow strip which 
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may be uplifted or of older rocks bordering the basin and extending southwest to 
the Mangyslak Mountains. This strip is shown as a second-grade area with Cre- 
taceous and deeper beds. The present study rejects Brod’s interpretation of corre- 
lating this zone across the Kuban area into the Crimean-Black Sea uplift. Due 
south from the Urals are the Mugodzhary Mountains, of which there is a buried 
counterpart in the west part of the Aral Sea and underlying also the east side of 
the Ust-Ort Plateau. This buried uplift (formerly considered a shield area) prob- 
ably dies out against, or bends southwest en échelon with, the Mangyslak-Hissar 
Mountains uplift which forms the south boundary of the Kazakh basin. 

From the narrow strip, which is the southeast boundary of the Emba area, the 
Kazakh basin extends eastward broken only by the Mugodzhary uplift, and al- 
though covered with Tertiary and Cretaceous rocks, it is primarily similar to, but 
not as deep as, that of the Emba. The Ferghana Valley is the extreme east exten- 
sion of the Kazakh (Kysyl Kum) basin. It is a prolific producer from a consider- 
able number of oil pools though it is a small inter-montane basin. Production in 
Ferghana has been from the Eocene but Jurassic and Cretaceous will doubtless 
also produce, although the folds nearest Cretaceous hills have not shown any- 
thing. There has been no production reported from the main Kazakh district, 
though its area is both large and promising for a primary producing territory. , 

North of Kazakh and separated from it by the Kara Tau Mountains is the 
Chu River (Moyun Kum) basin which is bounded on the north by the Karaganda 
block. Of the old Paleozoic rocks, this region is probably less deep than the 
Kazakh basin and its main possibilities probably are in the Permo-Carboniferous 
and Devonian beds. The Turgai depression adjoins it on the northwest. The only 
production thus far opened is at Frunze in the extreme east corner. 

(6) Inter-Montane basins east of Ferghana 

(a) East Ferghana.—This is located just southeast of the Ferghana Valley. 
As it has Triassic at the surface with Carboniferous and Devonian beds below, it 
has possibilities. 

(b) On the north is Lake Essyk Kyl, a small basin with Paleozoic and Trias- 
sic at the surface. This is southeast of Frunze, and has possibilities. 

(c) Farther south of East Ferghana are the inter-montane basins of the Sary 
Tash and Bartang rivers with Paleozoic rocks and some Triassic and Jurassic, 
which also may have possibilities. These are immediately west of the Tarim 
shield area of Sinkiang province, China. This old shield area probably has only a 
thin cover of unmetamorphosed sediments, and is of little if any value as prospec- 
tive oil area. 


CASPIAN-BLACK SEA PROVINCE (TRANS-CAUCASIAN BASIN) 


(1) Kuban (Northeast Caucasus) basin—This Trans-Caucasus region dips 
north off the Caucasus Mountains and is limited on the north by the west-buried 
continuation of the Mangyslak Mountain uplift. Its greatest thickness of Ter- 
tiary (Pliocene through Eocene), sediments is in the Caspian just off Daghestan 
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and adjacent to the Apsheron Peninsula, where they reach an estimated thickness 
of 13,900 feet with a thinned Pliocene, but greater Miocene, while in the Tersky- 
Sunja region, the sedimentary thickness is 11,400 feet. Principally tested to date 
are the uppper 2,000 feet of Pliocene beds, though the upper and middle Miocene 
have better reservoir beds. As in South Caucasus, the Jurassic and Cretaceous 
beds also underlie this region; hence, the maximum thickness of strata is at least 
25,000 feet for a considerable part of this basin. 

There extends northeast from the Caucasus Mountains in the region between 
Krasnodar and Grozny a raised shield area with a thin covering of later rocks 
which for this reason is mapped third grade. 

In the northwest, in the deepest part of the Kuban geosyncline, lies the Donets 
basin, one of the principal sources of Soviet coal. It is a closely folded basin with 
Devonian beds appearing on top of part of the anticlines and a heavy thickness of 
Carboniferous and overlying beds in the intervening narrow synclines. This is 
rather fully described by Bubnoff. The section is: Cretaceous-Jurassic, 2,440 
feet; the Carboniferous formations reported from 16,160 to 32,340 feet, though 
part of this thickness may be exaggerated due to tilting of beds; and Devonian, 
330 feet. Where the Devonian has ample cover and closure on the anticlines, it 
may yield oil. The Carboniferous section is probably too important for producing 
coal, or for the making of producer gas from the coal beds in place. 

Principal oil production thus far has been from a stratigraphic trap at Maikop, 
from anticlinal structures at Grozny, and from Daghestan; gas has also been pro- 
duced from the last. At Daghestan, a great many anticlines and domes have been 
mapped and the Caspian off-shore area should contain others with some very 
rich oil pools; in the same trend toward the south, an oil field was opened in 1946 
in the sea about 43 miles east of Baku. 

(2) Crimea-Sea of Asov.—On the west are the Sea of Azov and Crimea, con- 
tinuation of Kuban. Most of the Azov area should be exploitable. In Crimea, 
a number of fields have been opened; part of these belong to the North Crimean- 
Kuban basin, part to the Caucasus axis, with oil principally on the north in 
the former, and gas with some oil in the Caucasus extension on the south. These 
fields have not been proved as good as those farther east where the basin is 
wider. This part of the basin is limited by the Podolian block on the north, as is 
the Black Sea continuation of the Crimean basin. 

(3 and 4) North Black Sea and Bessarabian basin.—The Black Sea part of this 
basin while sizable and wider remains as yet unexplored; this part joins the Bes- 
sarabian (Moldavian) basin on the west, and is north of the uplift shown on the 
map as a second-grade belt extending into Dobrudja. Farther northwest, the 
Bessarabian basin has the former narrow Polish sub-Carpathian basin as its ex- 
treme west extension; this narrow basin is also bounded by the Podolian block on 
the northeast. The oil fields at Boryslav are now principally within the new 
Russian boundary as the map and areal classification table show. The region be- 
tween Boryslav and Odessa remains almost wholly unexplored. 
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(s) Turkmen-Uzbec basin.—This great basin is the Trans-Caspian extension 
of the Kuban-Daghestan syncline. It is bounded on the south by the Kopet Dag, 
part of the Altaids, and on the north by Mangyslak-Hissar Mountains axis. Just 
north of Krasnovodsk are some minor uplifts, probably northwest branches from 
the Kopet Dag Mountains. No production has been reported, excepting the 
Termez fields in Uzbec at the extreme east. This, like all Trans-Caspian basins, is 
covered with recent beds and considerable geophysical exploration is necessary 
for mapping the buried structures. Here is found a large and important off-shore 
Caspian Sea area. The geologic section should be proved very similar to that of 
the Kuban, and ultimately the production from this area, because of size and 
other favorable conditions, should be as great as, or greater than, any yet ex- 
plored in Soviet Russia. 

The Mangyslak Mountains and échelons at the north and Kopet Dag and its 
offshoots are all rated as oil-explorable areas with Cretaceous and deeper beds, as 
their flanks may be important for oil possibilities, and buried sections equally so. 

The Kuban basin includes part of the Kerch Peninsula; the remainder belongs 
with the Batum-West Georgia area at the south. Here in the north Sub-Caucasus 
twenty-seven structures have been reported, but only a few are thus far produc- 
tive. The Maikop field—stratigraphic in type—has chiefly Miocene and Oligo- 
cene beds, with a thickness on the west of 3,350 feet and on the east of 5,000 feet. 
Much of Maikop was ruined in the war. The Grozny oil fields, at the east, were 
heavily drawn on. Greater depth of exploration of some of these structures, as 
well as farther north from the mountain axis, where the section greatly thickens, 
should get results. 


CASPIAN-BLACK SEA PROVINCE (SOUTH CAUCASIAN BASIN) 


(1) Baku (Kura River) basin.—The southeast Caucasus Valley, inclusive of 
the Apsheron Peninsula, is the most important oil district of U.S.S.R. from the 
standpoint of (a) thickness and marine character of strata, (b) large number of 
structures already mapped, and (c) number of producing zones, known and pos- 
sible. The Apsheron Peninsula strictly interpreted belongs, partly also, to the 
Kuban-Daghestan area. The total thickness of sediments of this region at its 
deepest part based on known thicknesses of exposed formations in the southeast 
Caucasus Mountains and in wells aggregates 29,700 feet with a range according to 
Goubkin, as follows: Pleistocene 136 meters, Pliocene 2,306, Miocene 1,171, 
Oligocene 730, Eocene 600, Upper Cretaceous 1,675, Lower Cretaceous 1,025, 
and Jurassic 1,370 meters. There is a fair chance of finding oil in all but the first 
and last formations though in the past it has come principally from Pliocene beds. 

This region is bounded on the north by the Caucasus Mountains and on the 
south by the northwest extension of the Elburz Mountains. It narrows and thins 
toward the northwest, west of Tiflis. While production is thus far principally 
from Pliocene beds, as one approaches the edges of the basin, lower beds come 
within reach of the drill and with proper traps will produce through the Creta- 


3 
i 


PETROLIFEROUS PROVINCES OF U.S.S.R. 331 


ceous. Several hundred structures have been mapped both on land and in the Cas- 
pian off-shore areas, and most of these should ultimately produce. From these 
fields has come most of the Russian oil, and though production at present is less 
than it was before World War II, it should eventually become larger. 

As is the case in Apsheron, on the Taman Peninsula, the lower Kura Valley 
and, likewise, in South Georgia in the upper Kura Valley, only a few of the known 
structures have been developed. 

(2) Nebit Dag basin.—Inclusive of an off-shore Caspian Sea area, this is the 
southeast, Trans-Caspian extension of the Baku-Southeast Caucasus basin. It 
differs chiefly in that the Pliocene beds are thinned on the land area and are 
principally a red facies with a less productive zone. The underlying Miocene 
should yield the principal production. The remaining stratigraphic section should 
be similar to that of the Southeast Caucasus. Large oil wells have produced at 


__ Nebit Dag, Chikishlyar, on Chelekin Island, and at Neftedag. Off-shore in the sea, 


larger Pliocence production may also appear. Here the Elburz Mountains occur 
on the south and the Kopet Dag Mountains on the north. The land area is some- 
what less, but the land-sea area is greater than that of the Southeast Caucasus; 
because of thinner Pliocene, the area though primary, should have a somewhat 
lower reserve rating. The amount of drilling and exploration has been much less, 
but when fully developed the area should produce much oil. 

(3) Black Sea basin.—The Kura River valley heads in the vicinity of Tiflis in 
the South Caucasus, Farther west in West Georgia, the continuation of this 
basin enters the Black Sea, reaching it at Batum and Tuapse; this may be desig- 
nated the West Georgia wedge. It is the east corner of a very large basin, the 
major part of which is in the Black Sea, but which is in fact the east three-fourths 
of the Danubian basin of Roumania and Bulgaria. On this border, the 200-meter 
depth of water is reached close to shore, so that very little off-shore area is 
available. However, on the Dobrudja shore, off the Danubian basin, a large area 
occurs at drilling depth off-shore entirely untested. According to a recent report, 
this Dobrudja area is said to have been ceded by both Roumania and Bulgaria to 
the U.S.S.R. (evidently acquired for security reasons). While nothing is known 
directly of the stratigraphic section, the main part of this basin must have a con- 
siderably greater thickness of Tertiary beds, expecially of Pliocene and Miocene, 
than in the west sub-Carpathian section of the Danubian basin where the present 
Roumanian oil fields are located. 

The stratigraphic section in the West Georgia wedge region is very similar to 
that in the Maikop area, but, being more basinal, the Tertiary section is greater 
and it should be underlain by a greater thickness of Jurassic and Cretaceous beds. 
Deeper drilling would doubtless uncover considerable productive oil, both in this 
region and in the entire east Kerch Peninsula at the north and west. Only a small 
amount of oil has been produced thus far and the ultimate reserves may not be 
large. 

(4) Danubian basin and Sub-Carpathians.—It is necessary to point out the 
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salient points of this region, for though it is outside Russia, nevertheless Bessa- 
rabia and Polish Galicia, both in Russia, are part of it and if, as recently reported, 
Dobrudja is ceded to the Soviets, the eastern land strip of this basin at the mouth 
of the Danube and the off-shore area in the Black Sea are important for future oil 
development. The general geology and oil geology of the Roumanian and Polish 
Galician oil fields have been fully described by others (see bibliography). They 
represent primarily folds and overturned folds and diaper salt anticlines which 
have already produced much oil. These fields rim the Carpathians on the east 
from Boryslav through Bacau to Ploesti. Toward the end of the last war a salt 
dome was found productive somewhat farther east in the west edge of the plain. 
Salt domes should be found over most of the lower Danubian plain and its Black 
Sea off-shore extension. In Bulgaria, at the south end of the plain, there may be 
folds paralleling and north of the Balkan mountain range. In Bessarabia, folds 
along the extension of the Caucasian axis may be sought, and on the northeast 
other possibilities are present. The essential point is that the greater part of the 
Danubian basin remains untested, and the decrease in production due to war 
damage and excessive use of the older fields can best be remedied by new and deep 
exploration of the plain. 

According to Ray P. Walters, 98.5 per cent of Roumanian production has 
come from the Ploesti or southernmost of the Roumanian fields. The big produc- 
tion in Polish Galicia has come from Boryslav, which has the largest of the Gali- 
cian reserves. For stratigraphic sections and further details of this basin as well as 
the Hungarian basin, reference may be made to Walters’ paper, “Oil Fields of 
Carpathian Region.” 


WEST SIBERIAN PROVINCE 


This province may be subdivided into the West Siberian lowlands consisting 
of three related basins and the Karaganda block with some minor basins. 

(1) Turgai-Ob depression ——This should be an important petroliferous prov- 
ince. There should be folds adjacent to and paralleling the Urals, with cross- 
folding effects extending northwest from the several fold axes of the older com- 
plex on the southeast. 

(2) Irtysh River basin and Upper Ob River extension.—The southwest part of 
this depression is probably a continuation of the syncline showing in the Kara- 
ganda block on the south, but deeper and with greater thickness of sediments than 
in the remainder of the region. At Gankino, a test well had showings of oil and gas 
at 770-900 meters. It is possible that the higher plateau region exposed on the 
southeast may to some extent be represented under the region between the Irtysh 
and Upper Ob River though covered by the Jurassic sediments. This region 
generally is given a third-class rating. 

(3) Yenisei River depression—This represents a northwest syncline west of 
the Yenisei River, probably of some importance with folds paralleling the lower 
Yenisei and Angara uplifted blocks (Cambrian). The region southeast to 
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Krasnoyarsk is here excluded, though this interpretation may be wrong, since the 
area east of the 90° meridian may be basinal instead of a covered part of the 
Yenisei horst; only geophysical studies can decide. 

The Turgai-Ob depression should have the greatest thickness of sediments. 
Together with the remainder of the West Siberian lowlands, it has a Paleozoic 
base, but on top of this perhaps Cretaceous, certainly Triassic, and Jurassic beds 
have been deposited; as a foredeep of the Urals, it should be a depression of some 
depth. No worthwhile prospecting has been done, though one borehole has shown 
a depth of 500 meters through the Jurassic-Cretaceous beds in the Turgai. 

Little or no folding is reported in this region since the close of the Paleozoic so 
that the Jurassic-Cretaceous beds generally in the lowlands are probably struc- 
tureless. This unconformable cover of 500-1,000 meters will require geophysical 
studies to locate the deeper Paleozoic folds. Accumulations are probable in beds 
ranging from the Carboniferous to the Ordovician. 

(4) Karaganda block 

(a) Ishim basin.—This small coal basin (Lake Tengiz), with Carboniferous 
and Triassic rocks and some intrusives, may have possiblities worthy of explo- 
ration in the Lower Carboniferous, Devonian, and Silurian strata. This is the 
region of the Upper Ishim River valley and lies west of Akmolinsk. It is a depres- 
sion in the main Karaganda folded region. 

The Balkash Sea, a part of the Karaganda block, is a large basin filled with 
flysch from the rocks of the Kirghiz Steppes and surrounding mountains and is 
underlaid principally with Silurian beds. It is of doubtful significance for oil pros- 
pecting. 

(b) Kusnetsk basin —This important coal basin covers a small area in the 
Paleozoic complex south of Tomsk. While some prospecting has been done, and 
oil and asphalt showings obtained, no commercial oil has been reported. Anti- 
clinal structure occurs and doubtless deeper drilling to the Devonian and Silurian 
may be more fruitful. 

Minusinsk is a small basin east of the Kuznetsk but is shallower and much 
less promising for oil, though it is coal-bearing, and is underlaid at shallow depths 
with Silurian and Cambrian. An adjoining small basin at the north is still less 
favorable, and the Ust-Kamenkorsk basin at the south, while larger, is likewise 
unfavorable. 

(c) Ili River basin.—This is in the extreme southeast corner of the Karaganda 
block. It has a Quaternary cover over Paleozoic rocks with intrusives and prob- 
ably is of little importance. It is just west of the Urumchi (Tihwa) region of north- 
ern Sinkiang province, China; in the southwest part of this basin, twenty-five oil 
wells were drilled by the Soviets, which at the end of the war were turned over to 
the local authorities. The size of this production is not large. Although China has 
been studied by J. Marvin Weller, not much is known of the possibilities of this 
basin; this is outside Soviet territory but its proximity made reference here 
desirable. This basin is bounded on the south by the Tien Shan range. 
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NORTH-CENTRAL SIBERIA PROVINCE 


(1) Khatanga River basin—Between the Kara Sea and Anabar-Angara 
shields is the Khatanga River (Taimyr) depression. This is a wide graben-type 
basin, rimming both the north and south shield areas. It is also a continuation of 
the Ob basin, which is on its southwest; on the east it becomes one with the ex- 
treme Lower Lena and Yana River basins which rim the Anabar shield on the 
east. 

The Khatanga area has been drilled only in the vicinities of Ust Port where a 
slight oil showing was found near the mouth of the Yenisei River, and in the delta 
of the Khatanga River near Cape Nordvik. Aside from Quaternary cover, the 
beds are principally Jurassic, Cretaceous, Tungusian (Carboniferous), and De- 
vonian, with some probability of being also underlain with Silurian, Ordovician, 
and Cambrian. The sections that can be estimated from drilling and from out- 
crops are not good, partly because the drilling was done on salt domes near Cape 
Nordvik, and partly near Ust Port where the depths were inadequate. It is pos- 
sible to give what may be considered minimum thickness of strata for this basin 
from top of Devonian through Cretaceous with the approximate section as 
follows: Cretaceous sandstones, slate, and sands, as thick as 2,310 feet; Jurassic 
clays and sandstone, 2,145 feet; Tungusian estimated, 1,320 feet; Devonian 
limestone and dolomite; and rock salt with anhydrite which may be Silutian or 
Cambrian. 

In the vicinity of Ust Port, an asymmetric anticline has been mapped and at 
Cape Nordvik, several salt domes have been partly explored. 

This region has been given a third-class rating since conditions favor oil being 
found when adequate testing is done; neither sufficient tests have been made 
nor have they been drilled deep enough on the salt domes, and of course, other 
tests at the southwest have been very few, and some of these were so far south of 
Ust-Port as to be outside the basin. 

(2) Siberian platform 

(a) Tunguska River basin —This is a shallow but large basin in the west half 
of the central Siberian massive, lying between the Anabar and Angara shields, and 
bounded on the northwest by the Yenisei horst block. It has Permo-Carboniferous 
rocks at the surface, mostly interpenetrated with intrusives and is the second 
largest coal-reserve basin of the U.S.S.R., with coal from the Lower Carbonifer- 
ous. The character of the Permian and Carboniferous strata makes them improb- 
able source beds; this and the presence of the intrusives do not encourage oil 
prospecting, but since much of this basin is underlain with Silurian limestones, it 
can not be entirely eliminated as prospective territory. 

(b) Upper Lena ard Aldan Rivers region.—This, inclusive of the Vilui and 
Tolba tributaries of the Upper Lena, is part of the Upper Lena River basin, a 
shallow depression in the south half of Anabar shield-Cambrian-Silurian area. 
The region has been prospected for oil by Soviet geologists and some asphalt in- 
dications were found particularly in Cambrian rocks; also, evidences of Cambrian 


| 
| 


| 

| 
| 
} 
4 
4 
4 
a 
| 


PETROLIFEROUS PROVINCES OF U.S.S.R. 335 


salt beds. While mild folding occurs in the Vilui region, and also on the Tolba 
branch of the Lena River just east of Olekina branch, and a small amount of oil 
and asphalt occurs also at the southeast on the Aldan River, the region lacks 
ample cover to warrant further prospecting. In basins, where amply buried, these 
showings may point to possible Cambrian production, but because of the great 
age of the beds, possibilities are limited. A small production is reported from 
Maiya, east of Yakutsk. 

(3) Lower Lena River basin.—A narrow basin between the Anabar shield and 
the Orulgan-Verkhoyansk Mountains has principally Jurassic and some Triassic 
beds, and these in turn are underlain probably with Silurian and Cambrian beds. 
The basin is here rated as fourth class, chiefly because its folds may contain 
Silurian and less possibly middle Cambrian oil. This has heavier cover than the 
Vilui region at the south; hence, it is more likely territory, yet not good enough to 
be rated as third class, according to a recent report, oil has been discovered and 
produced near the mouth of the river. 


NORTHEAST SIBERIA PROVINCE 


(1) Yana River basin——Though classed as fourth grade on the map, because 
the geology is still too little known, it probably should be included with areas of 
possible oil. Certain facts stand out: (a) this syncline lies between the Orulgan- 
Verkhoyansk Mountains, back of which is the Anabar massive on the west and 
the Cherski Mountains on the east, (b) the rocks are principally Cretaceous, both 
upper and lower, in part marine, with a cover of upper Triassic and both upper 
and marine Jurassic, (c) there is ample folding of Mesozoic age, (d) the area has 
greater thickness of strata than the Indigirka-Kolyma area on the east. 

Indigirka River, Kolyma River, and Omolon River basins—North of the Cher- 
ski Mountains which are north of the Verkhoyansk-Kolyma chain, are two 
basinal areas in which little is known of the geology because of ice and Quater- 
nary covering. The presence of Silurian outcrops and granitic intrusives is ample 
evidence, however, even though affected by Mesozoic folding, to class these areas 
as unpromising. 

In the same category belong the Quaternary-granitic outcrops at the north, 
fringing the East Siberian Sea. This is part of an apron-like area south of the 
East Siberian-Chuckchee Seas shield, which consists of older Paleozoic rocks and 
was subject to Middle Paleozoic (Variscan) folding. 

(2) Anadyr basin.—This large syncline between the Anadyr Mountains and 
the Koryaksk-Sreddiny Mountains thus separating the mainland from part of 
the Kamchatka Peninsula, is primarily a Cretaceous region subjected to post- 
Cretaceous folding and containing 14,000 feet of sediments, consisting of tuffs, 
sandstones, argillaceous sandstones, and clays, with heavy volcanic intrusions; it 
is graded fourth class, because of these intrusions and because we know nothing of 
its exploration; a small central core shown free of intrusions is graded as third 
class, though undoubtedly with this thickness of sediments much of the basin 
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may rate equally high. It lies just south of the Paleozoic beds bordering the East 
Siberian-Chuckchee Seas shield. 

(3) Southwest Kamchatka.—Off the west flank of the Sreddiny Mountains is a 
long strip of Tertiary-Cretaceous, flanking and partly in the Sea of Okhotsh 
which deserves rating as a primary area, although no oil has yet-been found. This 
is the southern continuation of the Anadyr basin, and is south of the 6oth par- 
allel. The two more northerly of the Kuril Islands and their offshore areas may be 
classified as an extension of West Kamchatka. 

(4) East Kamchatka.—In the Koryasksk Mountains and eastward into Bering 
Sea and on the east flank of the Sreddiny Mountains north of Petropovlask is a 
region subjected to Tertiary (Alpine) folding, which has a number of prospects, 
and is entitled to rating as a second-class area. It covers a considerable region, 
though most of it is above the 60° parallel. There are Tertiary and Upper Cre- 
taceous strata. High volcanic mountains define this area on the west. 


FAR EASTERN PROVINCE 


(1) Amur basin.—In the Amur province, is a narrow syncline plunging north- 
northeast between the Sikota Alin Mountains on the east and the Stanovoi 
Mountains on the northwest. Here Devonian beds reach the surface on the south 
but on the north first Permo-Carboniferous and then Triassic and Jurassic cover 
appears, together with some granitic intrusions, so that Carboniferous and more 
probably Devonian beds may serve as reservoir rock. This may be a southward 
continuation of the Yana River basin. 

(2 and 3) Sakhalin Island—The recent article by Leo W. Stach gives an ex- 
cellent statement of the conditions in both North and South Sakhalin. In eastern 
North Sakhalin three producing fields have yielded about 34,500,000 barrels of 
oil to the end of 1939; the amount of recent production is not known. For thirteen 
fields, Stach estimates 3,133 acres with proved reserves of 370,000,000 barrels. 
This is from a length of 250 miles, mostly from a 12-mile strip on the east flank of 
the island, from an anticline 150 miles long, with a series of high structure de- 
veloped thus far only in the Pliocene and with the deepest well about 3,500 feet. 
The oil is produced from the upper part of a Neocene sequence of 30,000 feet in 
thickness. It is most probable that other zones will be opened with depth, which 
will add greatly to the estimated reserves. There is little reason to doubt that ex- 
ploration should show other productive fields under the sea on the continental 
shelf at the east within the 200-meter limit. Development was principally by the 
Japanese, but it has now been taken over by the Soviets. 

The backbone of the island is an old Paleozoic complex. West of this complex 
is a Cretaceous and Tertiary belt. East of the backbone is the Neocene belt with 
its Alpine folds. 

Tests have been drilled by the Japanese on the west side of South Sakhalin, 
ranging in depth from 650 to 5,275 feet. No commercial oil‘ has been developed 
although there have been showings in the Neocene. The total thickness of Ter- 
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tiary formations according to Stach ranges from 11,480 to 36,080 feet. They are 
folded into a series of common gently en échelon anticlines trending from north to 
northwest. Gas seepages are also known in two instances from the Cretaceous. 
Stach believes there are potentialities worthy of further exploration. This area is 
here rated as second class, for both deeper drilling and drilling in the sea at the 
west should prove oil deposits of importance. On the east side of the island, 
Paleozoic rocks and granites are present, but farther east on the continental shelf, 
a part of the area must be underlain with Tertiary worthy of development. 
Sakhalin may well be proved to be a very large oil reserve. 

(4) Blagoveschchensk area.—In the upper Amur River Valley, a small fourth- 
grade basinal area has been hollowed out of the old Paleozoic complex. This has 
a Paleozoic base with a covering of Jurassic and Triassic beds, and in the south 
and deeper part some Cretaceous beds; there may also be igneous intrusions such 
as occur surrounding it. South of the Amur River are Manchuria and the Hsiaok- 
hiang Shan Mountains. 

(5) South of Chita.—A small basin, the extension of an east Manchurian basin, 
with Triassic, Jurassic, and Cretaceous, and intrusive rock at the surface, occurs 
upstream from Blagoveschchensk on the east side of the upper Amur River. It is 
a small hollow carved out of the Paleozoic-granitic complex with minor possibil- 
ities. 

SALT-DOME PROVINCES 

Soviet Russia has at present three provinces in which salt domes occur. 

(1) Ukraine—In the Ukraine (South Russia) basin there are three salt 
domes, those of Lubni, Poltava, and Romney (only Romney and Poltava have 
production), and others are possible. With these, some oil and gas are associated, 
but they are of minor importance since this basin does not contain beds much 
deeper than the Devonian and though Silurian be may present, the salt may have 
originated in either Silurian or middle Cambrian beds. 

(2) Khatanga Bay.—The Khatanga Bay (Cape Nordvik) region is part of the 
Khatanga depression. Here twelve (twenty structures reported) salt domes have 
been found. The salt is considered Silurian or may be middle Cambrian in age. 
Oil showings occur, but no oil has been found commercially productive; three of 
the salt domes have been outlined by test core-holes. The domes are piercement 
with varying amounts of cover; deeper testing to reach the Tungusian (lower 
Carboniferous) series is recommended, and the Silurian also warrants testing. 

(3) Emba-A strakan district —This has a large number of salt domes as well as 
some Salt anticlines. Oil is produced from both Jurassic and Permian beds and the 
chances favor production from the Carboniferous, Devonian, and upper Silurian 
limestones when sufficiently deep tests are drilled. Additional salt domes, some of 
them deeper-seated, may be expected in the northern Caspian Sea. 

(4) Kuban-Turkmen and Baku.—The two basins on the south, both the Ku- 
ban-Turkmen and the Baku, may be proved to have salt domes in the at-present 
non-explorable deeper areas of the Caspian Sea, since the depth of cover is favor- 
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able to such occurrences, though this will depend on the presence of Silurian or 
Cambrian salt, which may be absent if this was a land area in those periods. 

(5) Vilui and Upper Lena-Aldan.—Cambrian salt is known to occur in the 
Vilui and Upper Lena-Aldan region, but conditions there are not favorable to 
productive salt domes. 


OIL PRODUCTION, RESERVES, AND ULTIMATE POSSIBILITIES 
PRODUCTION 


The following table gives total production to date and also for the year 1946. 
Regression of production due to the effects of World War II was particularly 
noticeable in Roumania, Russia, and Poland. In Roumania, production was 
45,048,000 barrels in 1939 against estimated 32,450,000 barrels in 1946. In Soviet 
Russia (except Sakhalin) it was 216,886,000 barrels in 1939 against estimated 
160,000,000 barrels for 1946. In Poland it was 3,900,000 barrels in 1939 against 
estimated 800,000 barrels in 1946; part of this great divergence is due to Soviet 
Russia having taken over such a large part of the Polish Galician oil fields. 


PRODUCTION IN U.S.S.R. AND AFFILIATED COUNTRIES 
(From 1946 Yearbook-Forecast Number (February, 1947)—Oil Weekly) 


Inclusive In Thousands of Barrels , 
Years 

Total to Date 1946 
1933-1946 Albania 9,923 725 
1919-1946 Czechoslovakia 3,803 188 
1935-1946 Austria 345135 4,500 
1937-1946 Hungary 3,291 55220 
1857-1946 Roumania 1,130,053 32,450 
1863-1946 Russia (except Sakhalin) 5,655,712 160,000 
1921-1946 Sakhalin 66,240 6,000 
1874-1946 Poland . 277,644 860 


From another source the total 1945 production of Soviet Russia, inclusive of 
Sakhalin, was 143,500,000 barrels—the great bulk being produced from Baku. 
One reason for the failure of the Second Baku to produce mote was the decline at 
the important Ishimbaero field. According to this report almost 70 per cent still 
comes from Caucasus fields, and 14 per cent from the Second Baku. 

United States production in 1946 was 1,731,889,000 barrels as against 
U.S.S.R. production of 166,000,000 barrels, inclusive of Sakhalin, which is less 
than one-tenth that of United States; and whereas Soviet production declined 
one-third since 1930, the United States production is more than a half billion 
barrels greater annually. 


ESTIMATES OF PROVED RESERVES 


Of proved oil reserves, the World Oil gives the total for the world at 
63,187,037,000 barrels with United States 24,194,587,000 barrels and Soviet 
Russia 7,590,000,000 barrels, inclusive of Sakhalin. If Stach’s estimate on 
Sakhalin of 370,000,000 barrels is used and 7,500,000 barrels for Soviet Russia, 
the total would be 7,870,000,000 barrels; probably this figure more nearly reflects 
present status than L. F. McCollum’s recent figure of 5,700,000,000 barrels. For 
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Soviet-controlled Albania, Czechoslovakia, Hungary, Poland, and Roumania, the 
proved reserves would be 241,000,000-491,000,000 barrels depending on the 
estimate for Roumania of 150,000,000—400,000,000 barrels; most of the Rouma- 
nian estimates have been of the latter order. Logan gives 13,051,450,000 barrels as 
the interest in foreign oil reserves held by American companies. 

The principal Soviet authority on oil reserves was I. M. Goubkin. He reported 
estimates in 1937, 1938 and 1939. He has classified reserves as “industrial” prob- 
ably equivalent to our “proved,” with two other categories of “supposed” and 
“possible.”’ The 1937 report was detailed as to districts and categories, and from 
this we find him giving prime importance to the South Caucasus and Trans- 
Caucasus, allotting seven-eighths of his “industrial” to these areas. If we add the 
last two of his categories together and call them “‘speculative,” we would get the 
following relative groupings: South Caucases first place, with Pre-Caspian and 
East Russian basins rated about equal and each at a little more than half that for 
South Caucasus. Still lower values are given the Trans-Caucasus and Sakhalin, 
with the other districts making up the remainder. It is probable that with the 
finding of deeper oil, he would now give East Russia and the Pre-Caspian a some- 
what higher rating. In 1938, he raised his industrial estimates about 730,000,000 
barrels to 7,194,000,000 barrels; this after Lower Carboniferous production was 
found at Tuimazy; his over-all estimate was about 63,146,000,000 barrels. In 
1939 his estimate of ‘explored and visable” was 2,420,000,000 metric tons which 
may be translated as 17,641,800,000 barrels. 

In a 1940 estimate of ultimate reserves covering the entire Soviet Union, 25 
per cent was assigned to South Caucasus and Baku fields, 14 per cent to the East 
Russian basin, Emba basin 22 per cent, and Trans-Caucasus 19 per cent. This 
estimate is more conservative than that of Goubkin. It is also reported that there 
has been a considerable increase above the figures then given as a result of devel- 
opments during the war years. Goubkin’s total figures for speculative possibilities 
are not out of line. 

The most optimistic of any of our American estimates has been 8,500,000,000 
barrels proved. 

Gas is reported both in separate reservoirs and accompanying oil production 
from most of the oil districts, and while large amounts were flared in the early 
days just as in our own country, now gasoline absorption plants have been built to 
save the natural gas-gasoline, and a considerable gallonage is produced. Gas in the 
Baku region is principally from oil fields; it contains 73-95 per cent of hydrocar- 
bons, with carbon dioxide and nitrogen making up the remainder. Of fields prin- 
cipally gas, there may be mentioned those of Saratov (where a large number of 
potential structures are reported still to be developed), Daghestan, Shugarov, and 
Astrakan. 

In 1940, Russian geologists estimated available gas reserves at 1.8 trillion 
cubic feet of which about one-third was from gas fields and the remainder from oil 
fields. Inclusive of possible reserves, their estimate was 32.7 trillion cubic feet, 
about half from gas fields. A more recent estimate of the Daghestan gas reserves 
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alone is reported as given by Kovalevsky at 3 billion tons. To what extent the 
proved gas has been increased since 1940 is unknown. United States proved gas 
reserves as of the end of 1946, estimated by the American Gas Association, are 
160 trillion cubic feet. In the writer’s estimates of oil reserves herein there is no 
effort to separate gas reserves. 


SUMMARY OF CLASSIFICATION 


Relative importance of districts—In any attempt to judge relative values it is 
necessary to weigh subdivisions of provinces, basins, and districts, because depo- 
sition may differ sufficiently as, for example, west of the Caspian Sea a better set 
of conditions appears in all basins than in the Trans-Caspian region, chiefly 
because of greater depth of marine deposition. West Georgia and West Kuban 
regions appear less favorable than farther east, and for the same reason. Another 
example is the west coast of Kamchatka classed as primary, where conditions are 
not yet amply known to rate it with other primary localities. In second class, the 
south part of the East Russian basin is more important than the Pechora basin. 
Likewise, Eastern Russia may have a higher value than the Turgai-Ob and 
Yenisei basins, or than the Ukrainian. The Pre-Caspian basin may rate somewhat 
higher than that of East Russia or Kazakh, while Chu River is probably less im- 
portant. The Danubian basin is more important than the Bessarabian-North 
Black Sea, Crimean-Azov syncline, and particularly more so than the Hungarian. 
The East Kamchatka region may well be proved of as great importance as the 
East Russian basin. The East Sakhalin coastal plain is small but will be highly 
productive. Perhaps the entire north part of the Moscow basin should not be 
counted. Among fourth-class areas, the Yana and Andyr basins especially offer 
possibilities. 

The principal Soviet development thus far has been in the Southeast Cauca- 
sus, in the Trans-Caucasus, in the Emba district, and the East Russian basin, 
with the Trans-Caspian, Ferghana Valley, Sakhalin (Japanese development), and 
a lesser amount in the Ukraine and Uzbec. Hence, not only is there the room for 
intensive and deeper developments, but very great districts remain untouched. 

Above 60° Parallel——Considerable territory in the second, third, and fourth 
categories falls above the 6oth parallel, as follows. 


Square Miles 
Secondary 753,000 
Tertiary 478,836 
Possible 276,183 


Of these areas, those of the Pechora basin, the Ob and Khatanga depressions, 
Yana basin, Anadyr basin, and Kamchatka region are the more important. 
Enough work has been done by the Russians (and some by Americans in Alaska), 
to prove that operations are practical even though ice and cold increase the cost 
and lower the efficiency. The inefficiency can be partially eliminated with greater 
experience. Certain it is that development of these areas may be deferred and the 
U.S.S.R. still have very large oil territories to develop. 
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Deep-sea areas.—In addition to the figures given in the table, the following 
deep-water areas exist, and are too deep for exploration under present conditions. 
Primary: (1) North Black Sea, 1,345 square miles, (2) Black Sea extension of 
Danubian basin, 77,295 square miles, (3) Trans-Caucasus section, Caspian Sea, 
19,625 square miles, and (4) Baku section, Caspian Sea, 28,056 square miles. The 
total is 126,321 square miles primary; and in Black Sea areas there are 3,586 
square miles of tertiary grade. 

Younger beds.—Since Pratt has indicated that 80 per cent of the world’s pro- 
duction has come from younger formations, Cretaceous through Pliocene, it is 
important to note that the areal extent of such basins, counting only those that 
have been affected by Mesozvic and later folding, is 1,007,000 square miles. 

Categories and basins.—In any estimate of the ultimate oil-reserve possibilities 
of the U.S.S.R. itis clear that the total areas worthy of development are very 
large compared with that of any other nation, and since the basic geologic con- 
ditions do not greatly differ from those of the United States, we must agree with 
Wallace Pratt who ina Kansas University lecture in 1941 said of Russia: “Still 
largely undeveloped, indeed, largely unexplored, they (the oil resources) are 
nevertheless without question potentially far greater than those of any other 
nation.” This is fully supported by the following summary figures of prospective 
areas based on the present writer’s map and the areal classification table. 

The U.S.S.R., out of a total land and lake surficial area of 8,390,000 square 
miles, has 3,625,425 square miles of prospective oil territory inclusive of 126,971 
square miles of under-water lake areas; in addition, there are 406,480 square miles 
off-shore in seas and oceans of prospective territory, and finally there are 93,000 
square miles worthy of further investigation belonging in the fourth group. This 
gives an over-all land and sea prospective sedimentary area in excess of 4,000,000 
square miles. In European affiliated and controlled countries there is an additional, 
chiefly primary, area of 130,000 square miles. 

Divided into the principal categories shown on the map, there are: Primary, 
1,248,727 square miles; Secondary, 1,378,578 square miles, Tertiary, 1,164,986 
square miles, and selected from the fourth group, 239,417 square miles. 

If we summarize contiguous areas of the principal synclinal and monoclinal 
stratigraphic areas, we find single basins and their genetic extensions very large as 
is shown by the following figures. 


Square Miles Categories 

Moscow and Timan 255,000 3r 
Pechora-East Russian 530,121 (ist & 2nd) 
South Russian province 543,039 (ist) 
Trans-Caspian basin 478,663 (ist & 3rd) 
South Caucasian basin 72,900 (ist;in addition large deep 

sea areas) 
West Siberian province 992,645 (and & 3rd) 
Khatanga graben 287,700 (3rd) 
Northeast Siberia (Yana and Anadyr basins) 216,000 (3rd or 4th) 
Kamchatka 188,753 (ist & 2nd) 
Sakhalin, East 26,900 ast) 


Sakhalin, West 21,533 2nd) 
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For comparison, the Gulf Coast-Mississippi embayment region inclusive of 
northeast Mexico, land area only, covers 190,000 square miles and the West 
Texas-New Mexico Permian basin 50,000 square miles. Those Soviet areas most 
comparable with the Gulf Coast are the Trans-Caspian and South Caspian 
basins which were intercommunicating in the Caspian Sea, while conditions in 
the East Russian basin parallel those of the West Texas basin. 

Lewis G. Weeks advises the writer that his estimates of ultimate oil in sedi- 
mentary basins have two principal bases: (1) reserves of special basinal areas on 
an areal basis, and (2) oil content per cubic mile to a maximum depth of 20,000 
feet, but only to the average estimated thickness if of less depth; where depth is 
greater than 20,000 feet it is ignored. He makes use of known production and 
estimated reserves of certain United States areas, his estimates in barrels of oil 
per cubic mile being as follows. 


Barrels 
Michigan and Kentucky basins, each 6,000 
Illinois 35,000 
Texas Gulf Coast (to the Cretaceous boundary) 60,000 
Oklahoma 70,000 
California 180,000 
Texas as a whole 38,000 


He states larger concentrations favor mobile basin types. For producing basins 
of the United States, he used an average figure of 30,000 barrels. He further states 
that in well developed basins the percentage of total basin area that will be proved 
productive may vary from less than 3-1 per cent to as much as 5 or 6 per cent. 
Such percentages and per-acre yields, as well as the productivity per cubic mile 
vary in accordance with certain factors. Among these are the class of basin, de- 
gree of mobility, the deposition bottom environment and history, the structural 
history, type and degree of porosity development, portion or elements of the 
original basin represented today, and so on. Over large areal units ranging up to 
continental proportions, the errors in estimating small areas or basins will tend 
to iron out. 

For the sedimentary basins of the world, he gives: area, 15,000,000 square 
miles; mass 20,000,000 cubic miles; and content, 600 billion barrels of oil. 

His estimate of United States sedimentary basins exploitable for oil is 
1,400,000 square miles and 2,000,000 cubic miles, to which he given an ultimate 
estimated production of 100,000,000,000 barrels. 

As United States production has been 34,000,000,000 barrels and proved re- 
serves are estimated at 24,000,000,000 barrels, there remain speculative reserves 
of 42,000,000,000 barrels to be found and intensively developed. 

Weeks’ Russian equivalent is 1,200,000 square miles in European Russia plus 
2,500,000 in Siberia. These are somewhat different basinal areas from those the 
writer has outlined. His estimate for ultimate reserve is 160,000,000,000 barrels, 
based on a total volume of 5,000,000 cubic miles at 32,000 barrels per cubic mile. 
Of this, 2,000,000 cubic miles are allotted to European Russia at 50,000 barrels per 
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cubic mile and 3,000,000 cubic miles to Siberia at 20,000 barrels per cubic mile. 
For continental shelves, he would allot additional value for both nations. 

Comparing Soviet areas in kind with those given by Weeks for certain United 
States regions, and allowing for average depth of favorable sedimentaries in each 
basin judged by available data, the writer obtains for the U.S.S.R. the following 
figures inclusive of land and continental shelf: for the more important districts, 
namely, Moscow-East Russian basin, Pre-Caspian and extension, Trans-Cas- 
pian, South Caucasus, and East Sakhalin, a total area of 1,805,000 square miles 
with sedimentaries totaling 2,736,000 cubic miles and having an oil-gas content of 
162,000,000,000 barrels. Additionally of much more speculative character, 
1,650,000 square miles, with an estimated total of 1,708,000 cubic miles of sedi- 
mentary rocks, may yield an ultimate of 33,000,000,000 barrels. Of this only 
6,000,000,000 have been produced and about 8,000,000,000 proved, leaving the 
balance to be found and developed, a truly stupendous task, although a large 
number of mapped structures await adequate testing. 

It appears likely and reasonable, therefore, to conclude that the Soviet Union 
has within its own borders an ultimate oil reserve of at least 150-160 billion 
barrels, and it may conceivably approach 180-190 billion barels. If allowance is 
made for areas under Soviet control, it is clear that the U.S.S.R. dominates more 
than one-third of the total ultimate oil reserve of the entire world. 

In the August, 1947, A.A.P.G. Bulletin, the writer pointed out that the Middle 
East ultimate reserves should be of the order of 100,000,000,000 barrels; it may 
reach 130,000,000,000 barrels. Its chief advantage is the great thickness of pro- 
ducing strata so that large production may be obtained from a smaller number of 
wells and cost per barrel will be very low. 


SOVIET AFFILIATED AND CONTROLLED COUNTRIES 


Of the Danubian basin and contiguous sub-Carpathians, a fuller statement 
was given previously, since part of this is now Soviet owned, the U.S.S.R. having 
taken over the greater part of the Polish Galician oil fields and Bessarabia. What 
remains in Roumanian hands is still one of the most important producing prov- 
inces of Europe; the basinal part is practically untested, and likewise its south- 
ern part which is in Bulgaria. This basin including offshore area in the Black Sea 
covers 75,000 square miles. 

The Hungarian basin covering 55,000 square miles has been only partly 
developed, although it is not as important as the Danubian. In the southeast, the 
Transylvanian section has principally gas fields. The north part in Hungary and 
the most westerly area which is in Austria contain some productive oil fields. 

South of, and adjacent to, southeast Siberia are Tannu Tuva and Outer 
Mongolia. In Tannu Tuva is a basinal area covering most of this small state. It is 
bounded on the north by the West Sajan and the Ost Sajan Mountains. It is made 
up chiefly of older Paleozoic rocks and probably is of small prospective value. 

On the south, in adjoining Outer Mongolia, are smaller graben valleys before 


4 
| 
2 
i 
| 
| 
H 
| 
{ 
| 


344 F. JULIUS FOHS 


the Mongolia Altai Mountains are reached, but they are narrower and probably of 
even less value. On the east, and covering much of the country, is the Gobia 
shield. The stratigraphic studies of Berkey, Morris, and others make it seem 
doubtful if there are any important prospective oil areas in Outer Mongolia. 

Thus, there are under control of the Soviet Union an additional 130,000 
square miles of oil exploitable territory in eastern Europe which will ultimately 
yield large reserves, but is particularly important to the Union now because of her 
need for immediate production. 


MAKING ULTIMATES EFFECTIVE 


In the United States large sums of money with devoted application of a very 
large group of risk-, incentive-, and pioneer-minded corporations and individuals, 
as well as a period of 80 years, were necessary to develop our oil reserves. United 
States corporations and individuals have more than 17 billion dollars invested, 
and a program calling for the expenditure of 10 billions more of capital over the 
next 5 years for our own and foreign fields. In the United States alone there are 
424,000 producing oil wells, a large number of gas wells, and many thousands of 
dry holes. The last are a necessary part of the cost of finding and developing oil 
fields. In 1946, there were completed 16,169 oil wells, 3,303 gas wells, and 8,515 
dry holes. The average depth of hole in United States in 1946 was 3,342 feet. Deep 
drilling 12,000 feet and deeper, is only a matter of 10-12 years in the future. 

In contrast, development is very young in the U.S.S.R., which as already 
stated, is 30 years behind the United States. The Soviets have only an estimated 
12,000 producing wells, and are thought to have completed in 1946 about 800 oil 
wells according to the Oil Weekly. Until 1944, there were 117 fields discovered, of 
which 34 were found after 1940. The present reported total is 172, of which 36 are 
in Asia. Besides, the average depth drilled is much less than in the United States. 
Outside of Baku and occasionally elsewhere, with maximum producing zones to 
a depth of 10,200 feet, not even medium-depths wells (5,500-9,600 feet) were 
drilled before 1944, and most were 2,000-3,500 feet. 

The laying of Soviet oil and gas lines was speeded by the last war. Greater use 
of gas by city and industry is now being made, but still it is only a beginning. A 
start has been made in reallocating and building new oil pipelines to speed better 
distribution, but only a start since the total mileage as yet is small. There is great 
use of tankers on the Caspian and Black seas; also on rivers and new canal 
net-works. 

Due to decreased imports both from affiliated countries and the United 
States, as well as lowered or inadequate production at home, Robert S. Allen 
recently reported that a reorganization of the personnel has been ordered of the 
Russian oil trusts to increase Soviet production. It has been elsewhere reported 
that Roumania is preparing to divert part of its output from the 95} per cent 
being sent to Russia. Part of the diversion may be needed by other countries 
under Soviet control from whom also United States oil imports have recently been 
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cut. Although the input of water is a conservation measure, the injection of about 
58,000 barrels daily into the Tuimazy oil reservoir is evidence of the heavy pulling 
from Soviet wells. 

While the U.S.S.R. has great potential oil and gas reserves, it is clear that a 
period of many years, large expenditures, greater allocations of steel and machine 
tools, and a much increased technical personnel are required to develop them. 
This requires diversion from other industries and especially from the military, 
which apparently still absorbs much of the heavy industry. Besides, Soviet in- 
dustry as a whole has heavy rebuilding tasks due to Czarist backwardness and 
two great wars, not to speak of the large new developments necessary in consumer 
and other lines to give its people a modern living standard and permit the country 
to rank as its size, resources, and number of people warrant as the second greatest 
nation. It will require much expenditure and a long peacetime effort to industrial- 
] ize the Soviet Union. 


| OTHER SOURCES OF POWER 


; Oil is the most mobile of power sources and it is clear that Soviet Russia’s 
ultimate store is large. On what other power sources can she depend? 

Her coal reserves, according to George B. Cressey, amount to 1.654 trillion 
metric tons, being only second to those of the United States which are estimated 
at 2.889 trillion tons, with China in third place. According to C. A. Carlow, these 
estimates require downward revision, and are probably too high. The Soviet 
coal is well distributed from the Moscow basin on the west to Khaborovsk in the 
Far East. In 1940, there were mined 164.6 million metric tons. Some producer gas . 
is reported being made by burning coal in place in the Donets basin. Two plants % 
for hydrogenation and one for synthetic petrol are to be built by the Soviets. 
There can be no question that ample power sources are available for centuries to 
come for both the Soviet Union and the United States within their own bound- 
aries, now that gas and oil products can be produced from coal on an almost 
competitive basis with that from oil. The initial drawback is the high capital in- 
vestment necessary for building the plants. 

In the U.S.S.R. there is an abundance of bituminous and kerogen (oil) shales 
in formations principally of Ordovician, Upper Devonian, Upper Carboniferous, 
and Upper Jurassic age. It is estimated this amounts to 15 billion metric tons 
from the following districts: Leningrad, Moscow basin, East Russian basin, Ural 
Mountains, and Pre-Caspian basin. With recoverable oil at only ro gallons per 
ton of shale, it has been estimated that this tonnage would yield 3.5 billion 
barrels of oil minimum, when fully processed. In addition other sources of oil 
shale are the Kuznetsk, Minusinsk, and Donets basins, Ferghana Valley, and 
Lake Baikal region. 

Major Cadman reports the world’s proved reserve stock of kerogen and bi- 
§ tuminous shales at one million million tons. He reports Esthonian bituminous 
shale to contain 48-86 gallons of oil per ton, and the Germans during their occu- 
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pation set a goal of recovering 12,000,000 barrels of oil annually from this source. 
Three new shale refineries are now under construction there and gas from them is 
to be piped to Leningrad; these refineries will supply chemicals, plastics, and 
sulphur as by-products. 

Esthonian bituminous shale is interbedded with Ordovician chalk beds, the 
shale having an aggregate thickness of two meters, and underlies the Baltic 
coastal strip in a width of 25 miles. In this study, it is estimated that it represents 
a tonnage of more than 16 billion metric tons with an oil content of the order of 
16 billion barrels. In the Leningrad district the northeast extension of the same 
beds is estimated in excess of 2.5 billion tons. Another principal source of 
Soviet bituminous shales is of Jurassic age and occurs in the Lower Volga region 
and also exceeds 2.5 billion tons. Large-scale stripping operations are necessary 
for mining these shales. From recent reports, gasoline from shale can be pro- 
duced at 8-10 cents per gallon and at a slightly higher cost than from coal and 
oil, based on present oil prices. 

Hydro-electric power potential is also very large in the Soviet Union accord- 
ing to Cressey. Based on stream flow available, half the time (some of the proj- 
ects are affected by their far-north position) potential hydro-electric power 
amounts to 280,690,000 kilowatts. The projects under development and proposed 
cover 15,000,000 kilowatts on the Volga, upper Yenisei, and Angara rivers, and in 
addition there is the plant on the Dneiper River which pre-war had a 900,000 
kilowatt capacity. The aggregate capacity at present is not known, but in 1940 it 
was 2,500,000 kilowatts. 

The United States had at end of 1945 an installed hydro-electric capacity of 
15,000,000 kilowatts. Our total hydro-electric and otherwise-derived electric- 
power capacity are in excess of 65,000,000 and will exceed 70,000,000 kilowatts 
before the end of 1948. It will require heavy expenditures and much time for an 
equal development in the U.S.S.R. 

Of atomic-energy sources in Russia very little is known. It is evident from the 
map showing shield and pre-Cambrian areas that there are ample regions for ura- 
nium vein prospecting. Recently, Major Cadman quotes Joseph Eklund of the 
Swedish Geological Survey as reporting Swedish oil shale already mined as con- 
taining o.1-1 per cent of uranium and estimated to contain 50,000 tons of ura- 
nium; he further estimates Swedish oil shale averaging 0.2 per cent uranium will 
yield 1,000,000 tons of uranium and states that the United States and Soviet 
Russia each have a like quantity available from oil shales; each nation has 
greater quantities if lower uranium content proves recoverable. Extraction cost is 
estimated at 200 kroner ($55.70) per kilo, or about $22 per pound of ordinary 
uranium. One pound of fissionable uranium is able to develop as much energy as 
10,000 tons of pure coal, but only one pound of fissionable uranium is available to 
each 140 pounds of uranium metal. It is impractical at present to compare the 
equivalency of coal and uranium and it will be some years yet before practical 
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uranium power plants are in operation. It seems possible that Soviet purchases 
are being made from Sweden. 

From a good source, it is learned that very little is being exported from Joachim- 
stal in Bohemia to Soviet Russia, and that another locality, Piestamy, is con- 
sidered favorable for prospecting. In Saxony (east Germany) now under Soviet 
control, 8,800 workers are mining the lean uranium veins; none is being obtained 
from Marienbad where 1,200 additional workers are engaged. In a recent Russian 
paper on rarer metals, no mention was made of atomic-energy sources. 

The world’s pre-war known large commercial vein deposits of uranium are 
only those of Great Bear Lake in Canada and of Katanga, Belgian Congo, with a 
number of other small scattered deposits. If, as Eklund points out, it is practical 
to recover uranium from certain oil shales, it may be that further research will 
prove this an important resource in the United States and elsewhere. 
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ZONES OF PLATTIN-JOACHIM OF EASTERN MISSOURI’ 


JOHN G. GROHSKOPF? 
Rolla, Missouri 


ABSTRACT 


Examination of cable-tool cuttings from water wells has resulted in the establishment of four zones 
in the “Plattin” and two zones in the “Joachim” as previously described. The zoning is based upon 
lithology and insoluble residues. A cross section through 14 selected wells extending approximately 
300 miles, from Kirksville in northeast Missouri to Cape Girardeau in southeast Missouri, indicates 
the position and thickness of the zones where present. 

At Cape Girardeau the “‘Plattin” is 600 feet thick and the “Joachim” is 250 feet thick. In the 
type areas approximately 75 miles northwest, the ‘‘Plattin” thickness is 200 feet and the ‘‘Joachim” 
is 175 feet. In northeast Missouri in the vicinity of Kirksville both formations are overlapped by the 
“Decorah,” where the latter rests on the St. Peter. The cross section indicates that older beds are over- 
lapped from southeast to northwest and suggests an unconformity at the base of the “Decorah.” 

Some of the subsurface zones have been located at the outcrop at widely separated localities and 
can be used in surface mapping. Re-definition of the ‘‘Plattin-Joachim” boundary is desirable. The 
name Rock Levee, derived from a place of that name approximately 3 miles southwest of Cape Girar- 
deau and near the intersection of U. S. Highway 61 and Missouri Highway 74 is proposed for the rocks 
lying between the re-defined Plattin and Joachim. The term “Decorah” as used in Missouri requires 
more specific definition. 


INTRODUCTION 


The Ordovician section of eastern Missouri consists in part of the following 
formations.’ 


Previous Work Re-defined 
Kimmswick, limestone and dolomite Kimmswick 
“Decorah,”’ shale and limestone “Decorah” 
“Plattin,” limestone and dolomite Plattin 
“Joachim,” dolomite and limestone Rock Levee 
Dutchtown, limestone and shale Dutchtown 
St. Peter, sandstone St. Peter 


This paper is concerned primarily with the “‘Plattin” and “Joachim” formations. 
At the type localities of these formations, in Jefferson County, the “‘Plattin” is 
limestone and the “Joachim” is dolomite. The contrasting lithologic character- 
istics serve fairly well to delimit the formations in the vicinity of the type local- 
ities. However, at the south in Perry, Ste. Genevieve, and Cape Girardeau 
counties, surface mapping has shown that it becomes more difficult to draw the 
contact, because the limestones, which are present in the upper 50-100 feet of the 
“Joachim,” are very similar in lithologic character to those in the “Plattin.” 
Both Weller‘ and Flint’ had difficulty in determining the contact with certainty. 


1 Read before the Eastern Interior regional meeting at St. Louis, January 15, 1948. Manuscript 
received, January 21, 1948. Published by permission of the State geologist, Missouri Geological Survey 
and Water Resources. 

2 Assistant State geologist. 

3 “Plattin,” “Joachim,” and “Decorah” are as defined by previous authors. Plattin and Joachim 
without the “ ” are used as redefined in this paper. 


4 Stuart Weller and Stuart St. Clair, “Geology of Ste. Genevieve County, Missouri,” Missouri 
Bur. Geol. and Mines, 2d Ser., Vol. 22 (1928), pp. 107-08. 


5 Richard F. Flint, “Geology of Parts of Perry and Cape Girardeau Counties,” Missouri Geol. 
Survey, unpublished report (1925), pp. 24-26, 28, 32-33. 
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North of the Missouri River the “Plattin” is dolomitized and has often been mis- 
taken for “Joachim.” Fossils found in the so-called “Joachim” dolomite® just 
north of Big Springs on Missouri Highway 19 in Montgomery County, were 
identified as Plattin forms. The identification was confirmed by E. B. Branson 
of the department of geology at the University of Missouri. ° 

Similar difficulties were noted in logging samples of cuttings from wells. Fre- 
quently drillers or owners submit samples from drilling wells and request esti- 
mates of depths to certain underlying aquifers. Where such wells start in the 
“Plattin” or “Joachim,” the estimate of depth to the St. Peter is difficult. This is 
especially true in southeastern Missouri where the ‘‘Plattin” and “Joachim” ex- 
pand greatly in thickness. Interbedded limestones and dolomites appear in basal 
“Plattin” and upper “Joachim,” making that lithologic criteria unsatisfactory for 
purpose of drawing a reliable contact. During the past 1o years the writer, using 
insoluble residues and lithology, has made a study of samples of several hundred 
wells which contained the section from the “Decorah” to the St. Peter. The re- 
sults indicate that the “Plattin” and “Joachim” can be zoned. Insoluble residues 
were found to be diagnostic and persistent through the limestone-dolomite facies. 

A very persistent zone of odlitic and conglomeratic limestone was noted to 
occur in the lower “‘Plattin.” At places this odlite rests on dolomite and at others 
on limestone. It is so reliable in its occurrence that it appears to be a more satis- 
factory criterion for the base of the Plattin than any heretofore proposed and is so 
used in this paper. This zone is associated with green shale and limestone which 
contain an abundance of Ostracoda. Other zones, which are rather persistent, are 
present in the Plattin. 

A chert zone which is persistent for several hundred miles was noted in the 
“Joachim.” Insofar as available information is concerned, this is the only noted 
occurrence of chert in the “Joachim.” The writer proposes that this chert is the 
top of the Joachim formation. : 

For the interval between the odlitic and conglomeratic limestone and the top 
of the chert, aforementioned, the name Rock Levee is here proposed. 

Location.—The study is primarily one of subsurface and embraces most of 
that part of eastern Missouri more or less contiguous to the Mississippi River as 
shown by Figure 1. 


STRATIGRAPHY 
DECORAH FORMATION 


This formation was named by Calvin’ from exposures in the city limits of 
Decorah where it consists of beds of very calcareous green shale with numerous 


6 “Guide Book, Fifteenth Annual Field Conference,” Kansas Geol. Soc. (1941), p. 45, Fig. 24, 
stop 22. 
7S. Calvin, “Geology of Winneshiek County, Iowa,” Jowa Geol. Survey, Vol. 16 (1905), p. 84. 
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LINE OF CROSS SECTION THROUGH WELLS 
IN 
EASTERN MISSOURI 


i 

i 


6152 MGS Well No 


° 40 
SCALE MILES 


j Fic. 1.—Line of cross section through wells in eastern Missouri. 


i bands and nodules of limestone, ranging from 25 to 30 feet in thickness. Weller® 
used the term in Missouri. The ‘‘Decorah” was later divided into the Ion, 
Guttenberg, and Spechts Ferry, in descending order, by Kay.® He?® also stated 
that the Missouri ‘“Decorah” was equivalent to the Spechts Ferry. Nevertheless, 
“Decorah” has been in usage by the Missouri Geological Survey in subsequent 


8 Stuart Weller, of. cit., p. 110. 
9G. Marshall Kay, “Divisions of the Decorah Formation,” Science, Vol. 67 (1928), p. 16. 
, in the “Guide Baok, Ninth Annual Field Conference,’’ Kansas Geol. Soc. (1035), p. 
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publications."?:'5 Branson™ considers the term unwarranted in Missouri, saying 
that the shales are upper Plattin. This would correspond with Kay’s idea that the 
Missouri “Decorah” is Spechts Ferry. This would not be a serious difference if it 
were only one of nomenclature. However, it involves certain geologic concepts 
which seem to be in contradiction. Ulrich® in his correlation. charts indicates a 
hiatus between the Decorah and Plattin in southeastern Missouri. The fact that 
in Missouri hundreds of wells widely separated indicate that the occurrence of 
“Decorah” is coincident with overlying Kimmswick and overlaps various parts of 
the “Plattin,” suggests to the writer that “Decorah” is related more to Kimm- 
swick than “Plattin” and that a hiatus exists between the “Decorah” and the 
“Plattin.” 

In Missouri ‘‘Decorah” consists of shales, limestones, and siliceous limestones. 
The shales vary from green to brown; metabentonite ordinarily occurs in the 
lower part. The limestones are thin-bedded, dense, and some beds fossiliferous, 
though in others fossils are absent. At places they contain silica or a very minutely 
porous to spongy chert which can be carved with a knife. This chert is 
commonly cinnamon in color and may contain black specks. The chert ordinarily 
occurs above the green shales and is common north of the Missouri River. 
“Decorah” can be easily recognized in well cuttings and is extremely useful as a 
marker. In northeast Missouri “Decorah” may be dolomite or limestone. The 
accompanying cross section (Fig. 2) has been constructed on the “‘Decorah”’ as a 
datum plane. Zoning of the underlying formations brings out the fact that “‘Decor- 
ah” is an overlapping formation and not upper “‘Plattin.”’ If the Spechts Ferry is 
upper “Plattin,” it is difficult to reconcile Missouri ‘“Decorah” with such correla- 
tions. 

PLATTIN FORMATION 


The name “Plattin” was proposed by Ulrich,’ “for the fine grained limestone 
formation between the Kimmswick and the ‘First Magnesian’ (Joachim). The 
formation takes its name from Plattin Creek, Jefferson County, near the mouth 
of which it is well exposed.” No specific type locality or measured section was 
given by Ulrich. Weller, Flint, McQueen, and Grohskopf! and others continued 


1H. S. McQueen, “Geology of Northwestern Missouri,” Missouri Geol. Survey and Water Re- 
sources, Vol. 25 (1938), p. 41. 

12 J. G. Grohskopf e# al., ‘Subsurface Geology of Northeastern Missouri,” ibid., 6oth Bien. Rept. 
(1939), Appendix 1, p. 11. 

18 Geological Map of Missouri (1939). 

4 FE. B. Branson, “Geology of Missouri,” Univ. Missouri Studies, Vol. 19 (1944), p. 82. 

5 = O. Ulrich, “Revision of the Paleozoic Systems,” Bull. Geol. Soc. America, Vol. 22 (September, 
1911), Pl. 27. 

16 EF. O. Ulrich, in “The Quarrying Industry in Missouri,” Missouri Bur. Geol. and Mines, Vol. 
II, 2d Ser. (1904), p. 111. 

17 Op. cit. 
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6152 _ 6976 88I2 4594 8083 7408 4348 3885 4510 6150 
| 5953 | | | 79 | 6275 | 
DATUM : BASE OF “DECORAH SHALY LIMESTONE 
200 LEGEND 
Mo.G.S. Well No. 
Chert Zone 
i ROCK LEVEE 
L 600° Cross Section Through Wells Showing 
L RELATIONSHIPS OF THE 
PLAT TIN- JOACHIM FORMATIONS JOACHIM 
(BASED UPON INSOLUBLE RESIDUES AND DETAILED LITHOLOGY) 
SCALE MILES OUTCHTOWN 
L LIMESTONE @ SHALE 


Fic. 2.—Relationships of Plattin-Joachim formations based on insoluble residues and detailed 


lithologic character. 
j TABLE I 
Data FROM WELLS USED To Construct FIGURE 2! 
Missouri Depth : Thick- : 

Surrey Location Ele Total Base Depth 
Well S. T. vation Depth “De Odlite prt, Chert Rock Completed 
6,150 5s 30N 114E 353 1,200 85 505 420 775 270 950 175 Everton 
6,275" 32 10S 3W 362 2,204 1,380 1,750 370 2,070 320 2,180 110 St. Peter 

| 4,510 28 34N 13E_— 580 870 75 405 330 675 270 795 120 St. Peter 

i 3,885 30 38N 9E 450 1,200 660 915 255 1,020 105 1,130 110 St. Peter 
5,679 5 41N 6E = 416 425 55 250 105 320 7° 400 80 St. Peter 
4,348 16 42N sE 693 365 50 210? 160 285 75 350 65 St. Peter 
7,408 10 44N 3E_ 620 350 4° 165? 125 235 7° 285 50 St. Peter 
7,037 12 40N 2E 605 685 435 560 125 620 60 660 40 St. Peter 
8,083 19 47N 2E 608 810 480 570? 90 595 25 645 50 Cotter 
4,594 31 soN 1E_ 639 732 450 550 100 575 25 620 45 Cotter 
8,812 4 52N 1rW = 740 433 160 240 80 260 20 315 55 St. Peter 
6,976 3 53N 6W = 743 435 330? 305? 35 Absent Absent 415 50 St. Peter 
5,853 18 61N 12W 935 805 Absent Absent Absent Absen' 12 — City 


850 t 817 
6,152 8 63N 14W_ 962 1,247 1,135 Absent Absent Absent Absent Absent Absent Cotter 


1 Elevation, depth, and thickness shown in feet. 
* Well No. 6275 is in Jackson County, Illinois. 
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using the term in its more or less original sense, excluding the “‘Decorah”’ from 
the “Plattin.” 

The so-called “Plattin” lithologic character is dove gray, dense limestone, 
which at the outcrop commonly exhibits differential weathering. Pits or holes 
about }-3 inch in diameter are common, giving the rock a honey-comb appear- 
ance. Bedding ranges from a few inches to several feet in thickness. Some beds are 
abundantly fossiliferous; others are quite barren. The limestones are very similar 
in appearance throughout most of the formation. This has created difficulty in 


6152 6976 88i2 4594 8083 7408 4348 3885 4510 6150 
5953 | 7037 | 5679 | | 6275 
DATUM : BASE OF “DECORAH SHALY LIMESTONE 
LZ LZ " I I 1 I I T 1 I L 
6152 Mo.G.S. Well No. 
DOLOMITIC LIMESTONE Sg, 
Cross Section Through Wells Showing = 
Z 
RELATIONSHIPS OF THE new 
PLAT TIN-JOACHIM FORMATIONS NEN 
(BASED UPON GROSS LITHOLOGY) cake 
° 40 


Fic. 3.—Relationship of ‘Plattin”-“Joachim” formations based on gross lithology. 


designating exactly what part of the section contains certain fossil assemblages. 
Furthermore, in areas where the ‘‘Plattin” is most thick, dolomites similar in ap- 
pearance to those in the “Joachim” are interbedded with the lower “Plattin” 
limestones. Surface workers have not been too certain of the position of various 
beds in the ‘‘Plattin” with respect of one to the other; because of this it has been . 
assumed that the upper beds are those which lie beneath the “Decorah.” Such a 
concept indicates progressive overlap,'* and indicates that the upper part of the 
“Plattin” is the most continuous and widespread (Fig. 3.). However, zoning of 
the “Plattin” (Fig. 2) indicates the opposite for eastern Missouri. 


18 E. P. Dubois, “Sub-surface Relations of the Maquoketa and ‘Trenton’ Formations in Illinois,” 
Illinois Geol. Survey Rept. Inv. 105 (1945), P- 33- 
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Upper Chert zone-—The zone is composed of dense dove gray to almost litho- 
graphic limestone. In some wells a few rhombs of dolomite crystals are embedded 
in the limestone matrix but no true dolomite beds are evident. Insoluble residues 
are ordinarily less than 10 per cent by volume. Residues consist in the main of 
dark gray, tan, smooth, sub-translucent chert, some which may be dolomoldic. 
Lesser amounts of porous silt or shale may also be present. The shale is commonly 
gray to tan in color and may contain imprints of fossils. Silicified fragments of 
brachiopods, bryozoans, and segments of echinoderm stems are common. None 
of these are restricted to this zone. However, the base is marked by limestone 
which contains 5 per cent or less of very fine sand grains. Size of the grains range 
from 0.014 millimeter to 0.09 millimeter. The grains are not easily visible in the 
limestone but show very plainly in the insoluble residue. The basal sandy lime- 
stone appears to be no more than 5 feet thick in well cuttings. Though it has not 
been located at the outcrop, its distribution in wells suggests that it has been over- 
looked. It is present in wells from southern St. Louis County to Cape Girardeau 
(Fig. 2). The thickness of this Upper Chert zone ranges from 145 feet at Cape 
Girardeau to zero in southern St. Louis County where it is overlapped by 
“Decorah.” 

Upper Shale zone.—The lithologic character is similar to that already de- 
scribed excepting that shale is the dominant residue, being less than 10 per cent by 
volume. Its occurrence seems to be restricted to Ste. Genevieve, Perry, and Cape 
Girardeau. Thickness ranges from 75 feet at Cape Girardeau to zero in northern 
Ste. Genevieve County where it pinches out. 

Lower Chert zone.—This zone is practically identical lithologically with the 
Upper Chert zone, and can only be differentiated from it by the character of the 
top and bottom beds. Where the Upper Chert zone is in contact with the Lower 
Chert zone, the sandy limestone serves as a contact. 

Odlite and Conglomerate zone.—Beneath the Lower Chert zone there occurs 
an odlitic and conglomeratic limestone, associated with dense gray limestone 
which contains an abundance of Ostracoda. Interbedded green shales and lime- 
stones are also prominent in these beds. The shales range from 6 inches to 2 feet in 
thickness. 

The odlites range in diameter from 0.1 mm. to 1.0 mm. In well cuttings it is 
necessary to wet some samples in order to note their presence. On the weathered 
outcrop many of the odlites appear almost white, in contrast to the dark gray 
dense limestone matrix. Where such is not the case, it may be necessary to use a 
hand lens to see it. The conglomerate consists of irregularly shaped fragments of 
dense limestone in a dense limestone matrix. The fragments range from ¢ inch 
to § inch in greatest dimension and are characeteristically tabular. The fragments 
may be parallel with or lie at an angle to the bedding planes (Fig. 4). The conglom- 
erate can not be recognized in well cuttings, but on the weathered outcrop it is 
readily discernible. The pebbles and shingles are almost white in sharp contrast to 
the darker limestone matrix. 
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In the type area of the “‘Plattin” the Odlitic and Conglomeratic zone may be 
underlain by 10-15 feet of dense limestones which in turn rest on “Joachim” 
dolomite. This essentially corresponds with the original definition of the base of 
the “Plattin.’”® The odlite has been found in hundreds of wells in widely separated 


Fic. 4.—Oélitic and conglomeratic limestone of basal Plattin formation. 


localities in eastern Missouri. It always occurs in the same association and posi- 
tion. Because it is widespread, rather easily recognized, and overlaps underlying 
rocks (Fig. 2), it has been designated as the base of the Plattin in subsurface work. 

In his latest correlation table Ulrich” placed the Plattin in the Black River 
group. He” also stated that the Plattin includes the Lowville and Lebanon for- 
mations. Differences in fauna in the limestones above the odlite and conglomerate 


1 FE. O. Ulrich, op. cit., p. 111. 

20 E. O. Ulrich, in the “Guide Book, Thirteenth Annual Field Conference,” Kansas Geol. Soc. 
(1939), P- 106. 

31 E. O. Ulrich, op. cit., p. 108. 
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and those below suggested to Ulrich” that the odlite and conglomerate were basal 
Plattin. 

The odlite and conglomerate have been noted on the outcrop at many 
localities in St. Louis by N. S. Hinchey,” of the geology department of Wash- 
ington University, who used them as the base of the Plattin in surface map- 
ping. Potter™ also noted their occurrence in Lincoln County. 

Localities of odlite and conglomerate.—Loc. 1. NE. }, NW. 3, Sec. 24, T. 30 N., 
R. 13 E., Cape Girardeau County. In exposures on the north side of Missouri 
Highway 74 and o.2 mile by odometer east of U. S. Highway 61. 

Loc. 2. NW. 3, NW. 3, SE. 4, Sec. 35 (projected), T. 32 N., R. 12 E., about 
2.0 miles north of Jackson, Cape Girardeau County. The crop is west of the 
McFerron School road, in a draw and just northwest of an abandoned concrete 
foundation, southeast of the barn. 

Loc. 3. SW.4, NW. 4, NW. 3, Sec. 1, T. 41 N., R. 4 E., Jefferson County. The 
crop is in road cut on the northwest side of Missouri Highway 21 and 2.0 miles 
by odometer north of the center of Sandy Creek. 

Loc. 4. SE. 3, SW. 3, NE. 3, Sec. 18, T. 42 N., R. 4 E., Jefferson County. The 
crop is in a road cut on the north side of Missouri Highway 30 and 0.75 mile by 
odometer northeast of Sand Creek, about the middle of the cut. 

Loc. 5. SE. , NW. 4, Sec. 4, T. 43 N., R. 3 E., St. Louis County. The crop is in 
a road cut on the northwest side of U. S. Highway 66, and 3.15 miles by odometer 
east of the Franklin County boundary line. The odlite and conglomerate occur at 
the southwest end of the cut in the lower part of the exposure. 

Loc. 6. SW. 4, NW. 3, SW. 3, Sec. 33, T. 44. N., R. 4E., St. Louis County. The 
crop is in a road cut on the north side of U. S. Highway 66 and 0.25 mile by odom- 
eter east of the east end of bridge over the Meramec River. Odlite is exposed at 
the west end of the cut and the conglomerate is at the east end. 

Loc. 7. SW. 4, SW. 4, SW. 3, Sec. 26, T. 48 N., R. 6 W., Montgomery County. 
The crop is in a road cut on the southeast side of U. S. Highway 40, and 1.0 mile 
by odometer east of the bridge over Loutre River. 

Loc. 8. SE. cor., NE. 3, Sec. 4, T. 50 N., R. 1 W., Lincoln County. North of a 
tributary to Mill Creek, about 2} miles east of the town of Silex. 

The foregoing localities are only a few of the many which are known. They are 
listed chiefly because of their accessibility and to show geographic distribution. 
Weller® mentions widespread occurrence in Illinois. 


22 E. O. Ulrich, of. cit., p. 64. 
3 Personal communication, December, 1947. 


24 W. B. Potter, “Geology of Lincoln County, Missouri,” Missouri Geol. Survey Prelim. Rept. Iron 
Ores and Coal Fields (1873), pp. 229, 231. 

%5 In a land grant, the section given is a projection of the normal land survey lines which adjoin 
the grant on the north. 

36 J. Marvin Weller, “Geology and Oil Possibilities of Extreme Southern Illinois,” [Winois Geol. 
Surv. Rept. Inv. 71 (1940), p. 18. 
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ROCK LEVEE FORMATION 


Rock Levee is the name proposed for those rocks which underlie the basal 
Plattin odlitic and conglomeratic limestone and overlie a chert zone which occurs 
in the “Joachim” dolomite. Thus it restricts the “Plattin” and “Joachim” and 
contains a part of each. The name is derived from a siding on the St. Louis-San 
Francisco Railway located in the NW. 34, NW. 3, NW. 3, Sec. 24, T. 30 N., 
R. 13 E., Cape Girardeau County. The exact location of the siding is shown in 
the southeast part of the topographic map of the Cape Girardeau Quadrangle 
published by the United States Geological Survey in cooperation with the Mis- 
souri Division of Geological Survey and Water Resources. 

The surface distribution of the Rock Levee is closely allied with the basal 
Plattin; it is present at the localities which were listed for occurrence of the basal 
Plattin odlites. The subsurface distribution is indicated by Figures 1 and 2. 

In the type area the thickness, as determined from wells, is 270 feet (Table I). 
The following section was measured and described by McQueen” at the type 
locality 0.2 mile east of the junction of U. S. Highway 61 and Missouri High- 


way 74. 


Black River group 
Plattin formation 
Limestone, dark gray, pebbly, conglomeratic, pebbles up to 2 inches long 
forming limestone shingle heterogeneously arranged and some places 
Limestone, dark brown, thin-bedded with shale partings.................. 
Limestone, dark grayish brown, dense, slightly conglomeratic............. 


Unconformity 


Stones River group 
Limestone, darker brown with local bluish mottling, very dense, hard and 


It will be noted that Stones River group is applied to the limestones for which 
the present writer proposes the name Rock Levee. 

From the type exposure, the beds rise to the junction of U. S. Highway 61 and 
Missouri Highway 74. The Adams well, Mo. G. S. 3,379, was drilled at the north- 
east corner of this intersection. The following section was determined from an 
examination of the samples. 


Feet 
From To 
Rock Levee formation 
Limestone, dark gray, dense. Insoluble residue less than ro per cent, brown porous 
Limestone, as above. Residue less than ro per cent, gray and brown poroussilt.... 10 70 
As above, some very fine sand grains in residue.................00ceeeeeeeees 70 95 
Limestone and dolomite interbedded. Residue less than ro per cent, gray silt and 


*7 H. S. McQueen, in the “Guide Book, Thirteenth Annual Field Conference,” Kansas Geol. 
Soc. (1939), Pp. 64, stop 27. 
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Feet 
From To 
Joachim formation 

Dolomite, with a few pieces of smooth dense gray-white, chert (chert zone)..... 155 160 
Dolomite and interbedded limestone. Residue less than 10 per cent, brown and 

Dolomite, residue less than 10 per cent, very fine sand, brown silt............. 205 260 
Dolomite, residue 10-20 per cent, medium sand...................eeeeeeeees 260 270 
Dolomite, residue 10-20 per cent, very fine sand and brown silt............... 270 325 


Dutchtown formation 
Limestone and dolomite, residue 25 per cent, shale green and brown, very fine sand 325 330 
Total depth 


It is to be noted that 155 feet of the Rock Levee formation is present in this 
well. Approximately 50 feet of Rock Levee is exposed in the bluff at this locality. 
Fossils from this exposure were identified by Ulrich as Tetradium syringoporoides 
and Protorhyncha ridleyana. Ulrich’* correlated these rocks with the Murfreesboro 
of Tennessee, which is the lowermost formation of the Stones River group. 
Bridge®® concurred in the fossil identification, but would correlate these rocks 
with the Ridley and also stated that the Stones River is really Black River. The 
status of the name Stones River is in doubt. Cooper*® would no longer use the 
name as a general time-rock term. In view of these disagreements the writer be- 
lieves that the name Rock Levee should be used in Missouri for these rocks until 
more precise correlations can be made with sections which are agreed on in 
Tennessee and Virginia. 

The Rock Levee as used by the writer, however, includes some beds which 
have previously been assigned to the “Joachim.” These beds are limestone in 
southeast Missouri, but grade into dolomite in the “Joachim” type area. Figure 2 
shows that this unit finally pinches out in northwest Missouri. The chert which is 
used for the top of the Joachim is a definite contact in the subsurface, more so 
than lithologic change from limestone to dolomite. 

The Rock Levee has in its upper part dense gray limestones, or buff dolomites, 
the residue of which though small, commonly consists chiefly of shale, with some 
silicified echinoderm-stem segments which are hereafter referred to as cystids. 
This zone has a thickness of 70 feet at Cape Girardeau and pinches out toward the 
north in St. Charles County. Some dense gray to tan dolomoldic chert is associ- 
ated with the cystids in Cape Girardeau County, Missouri, and in Jackson 
County, Illinois. 

The silicified cystid zone has been noted in the SE. cor., NE. }, SW. 4, Sec. 31, 
T. 44 .N., R. 4 E., St. Louis County, about } miles east of the town of Eureka, St. 
Louis County, in an outcrop on the north side of U. S. Highway 66, midway be- 
tween the Missouri Pacific Lines and the St. Louis-San Francisco Railway. 
At this locality the rock is buff finely crystalline dolomite which has numerous 


28 FE. O. Ulrich, of. cit., p. 109. 

29 Josiah Bridge, oral communication to H. S. McQueen, September 5, 1941. 

30 Byron N. Cooper, ‘The Stones River Equivalents in Appalachian Regions,” Jour. Geol., Vol. 
53, No. 4 (July, 1945), p. 275. 
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pits which range from o.1 to 5.0 mm. in diameter. Insoluble residues from this ex- 
posure yielded a few grains of sand and silicified cystid? segments which have a 
diameter of o.5 mm. The size range obtained in wells is 0.6—0.9 mm with an aver- 
age of o.7 mm. The silica replacing the calcareous cystid is commonly caramel 
brown in color. Frequently in preparation of residues, the.circular outline is 
destroyed but the zone can be identified by the character of the silica. The pits 
observed on the outcrop may be molds of cystids and Ostracoda. Casts of Ostracoda 
were noted at the locality described. 

Lying beneath this cystid zone at Cape Girardeau is a thickness of 200 feet of 
limestone and dolomite which thins to zero in Ralls County. The residue from 
this lower Rock Levee zone consists of silt and fine sand, ordinarily less than 10 
per cent by volume. 

Exposures of the lower part of the Rock Levee are few in the type area because 
of topography and loess cover. One exposure is at the Arnold Quarry in the SW. 3, 
NW. i, NE. }, Sec. 22 (projected), T. 30 N., R. 13 E., on the north side of Mis- 
souri Highway 74 and 1.5 miles west by odometer of the junction with U. S. 
Highway 61. The exposure consists of 50 feet of buff dolomite interbedded with 
thin green shale overlain by 5 feet of dense gray limestone in the top of the quarry 
face. Information from wells drilled nearby indicate that the chert which marks 
the top of the redefined Joachim would occur just below the bottom of the quarry. 
An excellent exposure of the contact of the Rock Levee and Joachim is in the 
SE. 3, NE. 3, SE. j, Sec. 2, T. 41 N., R. § E., Jefferson County, on the west side of 
Missouri Highway 21 and 1.5 miles by odometer north of Sandy Creek. At this 
locality Rock Levee dolomite overlies the Joachim chert. Approximately 0.25 
mile north and approximately 50 feet stratigraphically higher, a limestone crops 
out on the east side of Missouri Highway 21; this limestone is the cystid zone. The 
ostracods and silicified cystids are present in this zone in near-by wells. The basal 
Plattin conglomerate is exposed 0.25 mile farther north. 


JOACHIM FORMATION 


Winslow* in 1894 applied the name ‘‘Joachim” to the rocks which had been 
designated as the “‘First Magnesian” in earlier reports of the Missouri Geological 
Survey. In all subsequent references to Winslow’s type locality, that the author 
has seen, the type locality is designated as Joachim Creek. Actually, the type 
section named and described by Winslow,” is on Plattin Creek. However, the 
“Joachim” formation does crop out along Joachim Creek about one mile south of 
Herculaneum and approximately 3 miles north of his described section. The 
thickness of Winslow’s “Joachim,” in the type area, is revealed by wells as 175 
feet. This includes the dolomite and magnesian limestone between the St. Peter 
and Plattin. 


31 Arthur Winslow, “Lead and Zinc Deposits of Missouri,” Missouri Geol. Survey, 1st Ser., Vol. 
6 (1894), P. 352. 
33 Arthur Winslow, op. cit., p. 352. 
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The contact is more difficult to define toward the southeast in Ste. Genevieve, 
Perry, and Cape Girardeau counties. 

All previous workers have stated that no chert occurs in the “Joachim” of 
Missouri. However, in residues from well cuttings, a few tiny fragments of light 
gray to almost white chert was noted in many wells which penetrated the 
Joachim. This chert finally became a marker in subsurface work and has been 
traced for several hundred miles in eastern Missouri. It has been noted at the 
surface at two localities. The writer believes careful surface mapping will reveal 
its presence at many additional localities, where good exposures are available. 

It is here proposed that the name Joachim be restricted to the rocks overlying 
either the Dutchtown or St. Peter and including the chert zone as the top (Fig. 2). 
This will establish a definite and recognizable formation in the subsurface and 
should be applicable to the surface. 

As thus defined, the Joachim is 175 feet thick at Cape Girardeau and gradually 
thins northwest until it is overlapped by “Decorah” in the vicinity of Kirks- 
ville (Fig. 3). 

The Joachim dolomite in its lower part contains sand grains ranging in amount 
from 5 to 50 per cent. The upper part is relatively non-sandy and commonly has a 
residue of brown banded shale and gray shale. The lower sandy part seems to be 
more widely distributed, but this may be more apparent than real because in most 
of the area St. Peter sandstone is the underlying formation. 

An excellent exposure which shows the chert in place and the dolomites above 
and below it may be seen on Missouri Highway 21 in Jefferson County, on the 
west side of the highway and 1.5 miles by odometer north of Sandy Creek, in the 
SE. }, NE. }, SE. }, Sec. 2 (projected), T. 41 N., R. 4 E. At this locality the chert 
is exposed for a distance of approximately 150 feet in a road cut (Fig. 5). It occurs 
as a bed which has a maximum thickness of 4 inches and an average thickness of 
3 inches; at places it is nearly nodular. A few isolated pieces of chert occur 2-3 
feet above the main bed at one place in the outcrop. The chert is overlain by buff, 
very fine-grained argillaceous dolomite which exhibits undulatory bedding, which 
may be due to solution slumpage. The chert is light gray to almost white and very 
dense. Some pieces show alternating bands of light and darker gray. The dolomite 
beneath the chert is not unlike that lying above but seems to be more porous since 
it contains masses and veinlets of calcite. 

Another exposure of the chert was called to the writer’s attention by N. S. 
Hinchey, of the geological department of Washington University. This locality is 
about 3 miles north of Eureka on the east side of St. Louis County Highway B, in 
the NW. 3, SW. 4, NE. 4, Sec. 24, T. 44 N., R. 3 E. The chert is in the ditch just 
south of the junction of Alt Road and Highway B. The relationships here are not 
as well shown as at the locality mentioned previously; however, there is no ques- 
tion about the similarity of the cherts in color, texture, thickness, and strati- 
graphic position. The basal Plattin conglomerate and odlite are found in the 
ditch, lying approximately 70 feet above the chert. 
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Fic. 5.—Chert zone at top of Joachim formation. 


The distribution of the chert in subsurface is indicated by Figures 1 and 2. It 
has been recognized by the writer from wells in southwestern Illinois and western 
Kentucky. It must be emphasized that outcrops indicate the chert is only a few 
inches thick. In insoluble residues of well cuttings the chert is less than one per 
cent of a total residue of 5 per cent or less. In good samples from cable-tool wells 
the chert is readily noted. The writer would anticipate difficulty in rotary sam- 
ples. Similar remarks apply to the basal 5-foot zone of sandy limestone at the 
base of the Upper Chert zone of the Plattin. 


SUMMARY 


Zoning of the Plattin by microscopic studies of well cuttings and their insol- 
uble residues establishes the fact that the ‘‘Decorah” is overlapping zones of the 
Plattin. An oélitic and conglomeratic limestone serves as a recognizable base for 
the Plattin. The formation termed Rock Levee is completely overlapped by the 
Plattin. A chert below the cystid zone of the Rock Levee serves as a recognizable 
top for the Joachim. Sufficient information is not at hand to correlate the zones 
of the Plattin with Black River formations in Tennessee, Virginia, and New York. 
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The type of work done by Cooper* in Virginia could well be extended to Missouri 
and other states. Until much more additional interregional surface work is done 
the subsurface geologist must of necessity, rather than desire, establish units 
which are recognizable to him. They may be based on detailed observation of 
what may appear to be minute criteria but which, nevertheless, can be used in 
subsurface mapping. The writer concurs with Edson* when she says, 


When the surface beds have been mapped and studied in as great a detail, by the same 
methods as applied to the subsurface beds and by subsurface stratigraphers entirely famil- 
iar with the buried occurrences of the Ordovician beds, then an intelligent attempt can be 
made to correlate the buried sediments with those exposed at the outcrops, .... 


33 Byron N. Cooper, op. cit. 
%4 Fanny Carter Edson, ‘‘Resume of St. Peter Stratigraphy,” Bull. Amer. Assoc. Petrol. Geol., 
Vol. 19, No. 8 (August, 1935), p. 1129. 
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STRATIGRAPHIC COMMISSION 


NOTE 3—RULES OF GEOLOGICAL NOMENCLATURE OF 
THE GEOLOGICAL SURVEY OF CANADA! 


AMERICAN COMMISSION ON STRATIGRAPHIC NOMENCLATURE 


The Commission judges that geologists generally will be interested to read and to have 
available for reference the Rules of Geological Nomenclature which were formulated by a 
committee of the Geological Survey of Canada in 1942 and adopted for official use in 
preparation of map legends and reports. In granting permission to publish the Rules, the 
Chief Geologist of the Survey, GEorGE Hanson, has suggested that it is appropriate to 
call attention to the somewhat preliminary nature of the statements as drawn up, and he 
intimates that additions, as well as possible modifications, may be expected in future. 

The rules and definitions are phrased as follows. 

System to mean the total assemblage of sedimentary and volcanic rocks formed during 
a period. Example: Triassic system. 

Series to mean the total assemblage of sedimentary and volcanic rocks formed during 
an epoch. Example: Upper Devonian series. An exception is made in Precambrian rocks, 
where any conformable succession of sedimentary and/or volcanic formations, bounded 
by significant faults or unconformities, may be referred to as a series, though its status as 
representing an epoch.cannot be demonstrated. Example: Bruce series. 

Group to mean any assemblage of sedimentary or/and volcanic rocks not considered to 
be a formation, a series, or a system. A group may consist of two or more groups. The term 
is also applied on occasion to the total assemblage of rocks formed during an era. Example: 
Mesozoic group. 

A sedimentary formation is a lithologically distinctive product of essentially continuous 
sedimentation selected from 2 local succession of strata as a convenient unit for purposes of 
mapping, description, and reference. 

(1) It must contain no apparent evidence of an appreciable break in deposition. One or 
more beds or groups of beds of volcanic origin within a sedimentary sequence is not 
evidence of an interruption of continuous sedimentation if other supporting evi- 
dence is lacking. Interruptions due to contemporaneous erosion are not evidence of 
appreciable breaks in deposition. Paleontology may, in some instances, afford the 
sole evidence of an appreciable break in the process of continuous sedimentation. 

(2) In its simplest form it consists dominantly of one general kind of rock, as, e.g. con- 
glomerate, sandstone, limestone, etc., or, in some instances, of a variety of one of 
these rock types distinguished by some special feature or features. But it may in- 
clude different kinds of rock when these individually are too thin, lenticular, or 
variable in composition to be themselves ordinarily selected as formations. Com- 
monly, when a sedimentary formation contains beds of different kinds of rocks, 
some or all of these alternate in a regular or irregular fashion. Obviously no clear- 
cut distinction may be drawn between such a formation and a sedimentary group 


1 The Commission is publishing (a) informal statements, discussions, and outlines of problems, 
which are designated as Notes bearing serial numbers. It intends to publish (b) formal pronouncements 
consisting of declarations, opinions, and recommendations, which will be designated as Reports, 
also serially numbered. Notes 1 and 2 were published in Volume 31 of the Bulletin, pp. 513-518, 1947. 
Reprints of Commission publications are supplied gratis by the American Association of Petroleum 
Geologists, and through cooperation of the Geological Society of America may be obtained on requests 
addressed to the Secretary of the Society, 419 W. 117 th St., New York, N. Y. 
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in which the component formations are, or become, too small, too irregular, or too 
discontinuous for separate representation. In practice, however, when an assem- 
blage of unsubdivided strata is designated a group, the possibility of its later 
division into formations is implied. 

- Recognition of the same formation in different areas is only justified when its essential 

lithological definition is applicable. Naturally, some variation in lithology is per- 
missible, but a formation must continue to be definable in terms of the dominant 
kind or kinds of rocks that compose it in its type section or area. If, for example, a 
limestone formation is proved to interdigitate with or grade into shale, the latter 
must be regarded as representing another formation, but the boundaries between 
it and the limestone may have to be chosen arbitrarily. 
The upper or lower contacts of a sedimentary formation may trangress laterally hori- 
zons of neighboring formation. Where this occurs, and so long as the lithological 
identity of the formation is retained, the formation continues to bear its original 
name. Where, however, a formation, due to a lateral variation in thickness, be- 
comes too thin to be of itself ordinarily selected as a formation, it may be incor- 
porated as a member of another formation. 

(5) The top and bottom of a sedimentary formation are defined either by a change in 
lithology or by evidence of an appreciable interval of non-deposition. In a gradational 
series the passage beds from one formation to another may be sufficiently distinc- 
tive and extensive to be considered as separate, intervening formations. 

(6) A formation may hold one or more faunas or floras. Lithology, not paleontology, 
defines the vertical limits of formations except as indicated in 1, above. 

(7) A sedimentary formation may include minor developments of volcanic rocks, provided 
these cannot be recognized as marking an appreciable interval in the process of 
sedimentation, and provided they are not regarded as integral parts of the 
formation. 

(8) Pryoclastic materials, whether deposited in water or on land, are to be regarded as 
volcanic sediments and, hence, as constituents of sedimentary formations. 

Prepared for the Commission by RayMonp C. Moore, chairman 
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NOTE 4—NAMING OF SUBSURFACE STRATIGRAPHIC UNITS! 
AMERICAN COMMISSION ON STRATIGRAPHIC NOMENCLATURE 


The following statements relative to nomenclature of subsurface stratigraphic units 
and supplemental discussion have been submitted by WAYNE V. JonEs and accepted by 
the Commission for study. In due time, pronouncement of the Commission’s opinion or 
other actions in reference to the problem here presented may be expected. Publication of 
this Note is made for the purpose of inviting discussion and expressions of judgment from 
interested geologists everywhere. Members of the Commission desire to give attention to 
the viewpoints of workers concerned with subsurface stratigraphy in many areas, particu- 
larly in cases where recommendations made in JoNEs’ proposals seem undesirable for adop- 
tion. Communications intended for the Commission should be addressed to its chairman, 
Raymonp C. Moore, University of Kansas, Lawrence. 

A period of ninety days following the date of publication of this Note is set for receiving 
correspondence which may be helpful to the Commission in reaching decisions on the sub- 
ject of subsurface stratigraphic nomenclature. Thereafter, the chairman will arrange for 
expeditious transmittal of communications to the several Commissioners and study leading 


1 See footnote accompanying Note 3, preceding. 
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to formulation of Commission action will be undertaken. If the problem can be resolved 
satisfactorily without holdover to the annual meeting, publication of the Commission’s 
action can be initiated promptly after a majority decision is reached. 


SUMMARY 


1. Subsurface units have increased in number and importance and have out- 
grown the provisions for their naming as set up in the stratigraphic code formulated 
in 1932. Revisions of the code are proposed that liberalize the conditions under 
which it is proper to name a subsurface unit and at the same time make the rules 
more definite and stringent for naming it properly. 


STATEMENT OF PROBLEM 


2. Substantial advances in subsurface geology since the formulation of the code on 
Classification and Nomenclature of Rock Units in 1932 (ASHLEY ef al., 1933, 1939) call 
for amplification and clarification of the provisions in that code which have to do with 
the naming of subsurface units. 


’ FACTS PERTINENT TO PROBLEM 


3. Subsurface units have attained a stature nearly equivalent to that of surface units 
during the past fifteen years, for deep drilling has extended knowledge of subsurface forma- 
tions very substantially. Many of them now are seen to undergo important changes of 
facies and to become very dissimilar from their surface equivalents. Others fail to reach the 
surface. 

4. Considerable advances in micropaleontologic and microlithologic knowledge have 
been made and more accurate well logging methods have come into use, with the result 
that subsurface formations now are studied and analyzed with a degree of precision that 
was impossible fifteen years ago. 

5. In areas of poor cutcrops it is not uncommon for subsurface units to be understood 
better and to be defined more precisely than their surface equivalents. 


CONCLUSION 


6. Revision of the code is needed in order to give adequate recognition to the increased 
importance of subsurface units and to set up a more up-to-date and detailed set of rules for 


naming them. 
RECOMMENDATIONS 


7. It is recommended that the Commission revise portions of Articles 7, 8, and 14 and 
that it rewrite Article 17 of the code on the Classification and Nomenclature of Rock 
Units, to read as follows. 

Article 7. [Formation names] . . . Remarks.— . . . (c) [Sources of names for surface and 
subsurface stratigraphic units.] Names of natural features, or of political subdivisions, or 
of towns of consequence are generally preferable because less changeable, to names of 
very small or, particularly, unincorporated towns. Names derived from evanescent sources 
such as the ownership of farms or ranches, churches, crossroads communities, etc. are ob- 
jectionable but such names are permissible if no others are available. It is desirable that 
the sources of all names for formations or more important units be of such a nature that 
they can be found in an ordinary first class atlas. If names are used which do not meet this 
test, the precise legal description of the place from which the name is derived shall be 
given. 
Names for subsurface units may be designated in the manners set out above. In addi- 
tion, names of oil or gas fields and farm names of wells also may be used. If they are so 
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used, as a general rule, names for formations or more important units shall be derived from 
the names of fields, rather than from the farm names of wells. The objection to farm names 
expressed in the preceding parapraph does not apply in the case of subsurface units, since 
the evanescent nature of the name of the type locality will make little difference in view of 
the fact that there will be no need to visit the type locality. 

Article 8.—[Explicit definition of new formation names.]... Remarks.—... (c) 
[New] For special rules with regard to naming subsurface units see Article 17. 

Article 14.—[Designation of subdivisions of formations.] .. . Remarks.—The proper 
designation of these lesser units rests largely upon the accidents of exposure and upon the 
amount of pertinent available subsurface data. All surface and subsurface data should be 
considered in determining the proper designation. 

Article 17.—[Rewritten.] Subsurface units may be given formal names when such 
names are necessary for adequate presentation of the geologic history of the region or when 
the subsurface section is materially different from equivalent exposed beds. 

Remarks.—(a) Subsurface units, recognized and named from well logs, including sample 
logs, core records, and electrical and other mechanically recorded logs, with the assistance 
of paleontological determinations differ from surface units in that the “type locality” 
cannot be visited and restudied from time to time by subsequent workers. With the advent 
and wide dissemination of the electrical log and the systematic saving of representative 
well cuttings, particularly in areas of deep drilling, it frequently has become possible, in 
recent years, to bring the “type locality” into the office or laboratory of any truly inter- 
ested worker. In fact, the log portion of the “type locality”’ can and should be published. 
This condition lessens the need for restricting the number of names of subsurface units to 
an irreducible minimum. If a subsurface type section is definitely better and more typical 
than that available at any surface type locality, the subsurface section may be designated 
as type. Otherwise, a surface type locality shall be designated. 

(6) Names applied to subsurface units shall be governed by the same restrictions and 
regulations as prevail for exposed units. (See Articles 7, 9, 10, and 11.) 

(c) When it becomes possible to correlate a named subsurface unit with a named 
surface unit, and when the surface and subsurface facies are sufficiently similar that two 
names are unnecessary, the name of the surface unit is to be applied, even though the sub- 
surface name has priority, unless much more extensive usage of the subsurface name ren- 
ders its retention preferable or necessary. 

(d) When beds are discovered which are equivalent and in similar facies to a named 
subsurface unit, the name of the subsurface unit shall have priority. 

(e) When it is found that a subsurface unit has been named for but miscorrelated with 
a named surface unit, a new name shall be given the subsurface unit or it shall be renamed 
for its true correlative on the surface. In rare instances, exceptionally widespread use of the 
name by the subsurface unit may make it advisable to permit the “pirating” of the name 
by that unit and thus force the renaming of the surface unit from which it derived its 
name. Such “pirating” should be held to a minimum and should be accepted for publica- 
tion only after a favorable ruling by the American Commission on Stratigraphic Nomen- 
clature. 

(f) In proposing a new name for a subsurface unit, it is desirable to describe for the 
type section the following features: 

(1) Location of the type locality well; name of operating company or individual; date 
of drilling; results and present status of the well; elevation of surface at the well and depths 
to top and bottom of the new unit. 

(2) If all data needed to establish the type section properly cannot be furnished from 
one well, two or more wells shall be used and the data called for under (1) shall be furnished 
for each well so used. 

(3) As complete a section as possible shall be described in detail from cores of the new 
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unit. Where sample logs are available, critical portions of them shall be included in written 
or graphic form or both. The boundaries and subdivisions, if any, of the new unit shall be 
indicated clearly in these logs and core records. 

(4) Where electrical or other mechanically recorded logs are available, the critical 
parts of such logs, preferably of several wells located in a single area, shall be published in 
the article proposing the new named unit. The boundaries and subdivisions, if any, of the 
new unit shall be marked plainly on these published logs, which shall be on a scale large 
enough to permit full appreciation of all details of the new unit. 

(5) Fauna and flora. Diagnostic fossils of the new unit shall be described in detail and, 
if possible, figured. Description and figuring of diagnostic fossils are essential if the new 
unit is a time-rock unit. 

(6) Nature of underlying and overlying units. 

(7) Correlation and position in the general stratigraphic scale. 

(8) Present location of the cuttings or samples. 

(9) Present location of the fossils. 

(10) Critical parts of written drillers logs of all wells used, unless these are considered 
to be so inaccurate that their inclusion would be confusing. 

(g) The cuttings and the fossils, accompanied by copies of all available types of logs 
should be placed in some official, permanent depository. As a rule the appropriate state 
geological survey will serve as such a depository. 

(h) The editorial staffs of all publishing agencies are urged to insist that the provision 
of this Article be followed in detail whenever a subsurface unit is being given a name. 


DISCUSSION 


8. The amplification and alteration of remarks (c) under Article 7, as proposed, is for 
the purpose of bringing the code into line with prevalent usage, which, to a considerable 
degree, has established the desirability of the proposed changes. The first paragraph alters 
slightly the present general provision regarding sources of names. It endeavors to set up 
more definite provisions requiring precise locations of type localities. The second para- 
graph is new and takes cognizance of the fact that the sources of names for subsurface 
units are, of necessity, somewhat different from those for exposed units. Present usage ap- 
proximates the provisions of this paragraph even though the existing code'is somewhat in 
conflict with it. 

9. The addition to the remarks under Article 14 scarcely needs discussion. The need 
for the addition of the subsurface viewpoint is obvious the moment attention is called to 
the matter. 

to. The changes in Article 17 constitute the principal subject matter of the present 
submission. It is the dual purpose of this revision to liberalize the conditions under which 
it is proper to establish subsurface units and at the same time to provide more stringent 
requirements to the end that they will be properly established. The proposal increases the 
relative importance of subsurface units as compared with exposed units but still does not 
put them on an equal basis. It is recognized that there are fundamental reasons to prevent 
the establishment of too many subsurface units and for this reason, the proposal has been 
tempered to leave the exposed units in a dominant position. On the other hand, it is neces- 
sary that adequate provison be made for subsurface units which have no exposed correla- 
tive or which are correlative with exposed units that are only remnants of the subsurface 
section, or that are substantially different in facies. The proposed changes are an evolu- 
tionary step between the original complete dominance by exposed units and possible even- 
tual complete equality of the two types of units. Exactly how great a step is needed at this 
time is a matter for the Commission to decide and one on which there probably will be 
considerable diversity of opinion. 

11. Remarks (c), (d), and (e) of Article 17 are suggested as ways of handling various 
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types of conflicts in nomenclature that have arisen and undoubtedly will continue to arise. 
It is very difficult to establish rules in these connections to which there will be no excep- 
tions. Following historic precedent, the rules proposed give chief weight to exposed units 
and to priority, but there are times when usage must take precedence for the reason that to 
do otherwise only perpetuates confusion. As a result, exceptions are provided for in both 
paragraphs (c) and (e). Paragraph (c) is rather similar to the existing provision but provides 
for possible exceptions. Paragraphs (d) and (e), however, are entirely new and should be 
considered carefully by the Commission. Whether or not the proposed rules are acceptable 
to the Commission, some rules to cover these situations should be adopted. The exception 
provided for in (e) is probably the most controversial point proposed. There is at least one 
such condition presently existing which involves units of major importance. The principal 
oil-producing formation in the Texas Gulf Coast is the Frio with its many sands. It was 
named for the outcropping Frio formation of the South Texas region, with which it sup- 
posedly was correlative. Subsequent information, however, suggests that the Frio of the 
subsurface is younger than that of the outcrop and actually correlative with younger 
outcropping beds. Due to the commercial importance of the subsurface Frio, there is a 
vast amount of published technical and statistical data regarding it. Usage of the term 
Frio in its subsurface sense so predominates over usage in the surface sense, however, as to 
fix firmly the usage in the subsurface sense. Under present rules of nomenclature, it is prac- 
tically impossible to correct such a condition, with the result that no one has seen fit to 
try. Due to the comparatively minor importance of the term Frio in the surface sense, a 
concerted effort by interested geologists could change the name with reasonable speed and 
ease, particularly if they could prove their point and obtain backing by a group such as 
the Commission. The provisions of paragraph (e) are designed to provide machinery to 
handle such a situation. 

12. Remarks (f) under Article 17 proposes complete rules for naming a subsurface unit 
and for designating its type locality. Most of the provisions are self-explanatory and 
their desirability should be evident. In the past, few articles which have named subsurface 
units have contained all of the material called for by this paragraph. As a result, its adop- 
tion should result in an improvement in the naming of such units. 

13. Remarks (g) is a provision which needs implementing. At present an author might 
have considerable difficulty in finding a proper agency willing to act as a depository. The 
desirability of depositing the data with some official agency is apparent, but some mis- 
sionary work probably will have to be done in order to make it possible. 
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Prepared for the Commission by WAYNE V. JONES, and RayMonpD C. Moor, chairman 


COMMENT 


A majority of emendations here advocated by Mr. JonEs relate to parts of the Strati- 
graphic Code that are classed as Remarks accompanying the Articles. Many such Remarks 
are obviously in the nature of interpretation or illustration and lack force as rules; others 
are in the nature of supplementary injunctions or amplifications of the Article to which they 
are appended. It seems inappropriate to treat Remarks as other than purely interpretative 
comment. Revision of the Code should differentiate between major declarations or in- 
junctions and subordinate ones, and statements treated as Remarks desirably should be 
set apart clearly as supplemental rather than integral segments of the Code.—Raymonp C. 
Moore. 
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NOTE 5—DEFINITION AND ADOPTION OF THE TERMS 
STAGE AND AGE! 


AMERICAN COMMISSION ON STRATIGRAPHIC NOMENCLATURE 


In September 1947, proposal was made to the Commission by RICHARD FOSTER FLINT, 
of Yale University, that the terms stage and age should be defined.in manner differing 
from that given in the Stratigraphic Code (ASHLEY et al., 1933, 1939) and should be adop- 
ted with meaning to agree with that accepted by the International Geological Congress 
and used by a majority of stratigraphers. A revised statement of this problem was written 
by the Commission chairman and forwarded to Mr. FLint, who made minor changes in 
the draft and has submitted it as here published. The Commission has expressed readiness 
to study the questions raised and to formulate an opinion. If recommendations are fol- 
lowed, revision of the Stratigraphic Code is called for. 

The chief, if not only, divergent use of stage from that adopted by the International 
Geological Commission has been among American glaciologists in writing about the Pleis- 
tocene Epoch. They have used stage as a time term. It is appropriate to notice that propo- 
sal to abandon this usage in favor of stage as a time-rock term is offered by one of the 
leaders in Pleistocene research. 

Publication of this Note will serve to inform geologists concerning the proposals, and 
the Commission invites comment from those who endorse or oppose the recommended 
actions or who favor modification of the suggested actions. Communications concerning 
definition and adoption of the terms stage and age should be sent to RayMonp C. Moore, 
University of Kansas, Lawrence. Ninety days after the publication date of Note 5, the 
chairman will prepare and transmit to members of the Commission such materials per- 
taining to this problem as may have been sent to him. 


SUMMARY 


1. Use of the term stage by geologists of North America has been divergent and 
conflicting. This term has been used by some as a time unit term having general 
applicability; it has been used by others in accordance with implied provisions of the 
Stratigraphic Code as a time unit term having applicability only to the Pleistocene; 
still others employ the term stage as a time-rock unit in the sense adopted by the 
International Geological Congress, applying to part of a series. It is recommended 
that the Stratigraphic Code be revised so as to recognize stage as a time-rock unit 
only, and to define age as the time unit corresponding to stage. 


STATEMENT OF PROBLEM 


2. Discrepancy exists between use of the term stage by some American geologists and 
geological organizations and that adopted by the International Geological Congress, which 
is accepted by other geologists and geological organizations in North America and abroad. 
On the one hand, this word is used as a unit of geologic time, and on the other it is applied 
to rocks as a time-rock unit. The problem of abating this conflict in usage is presented. As 
a corollary, adoption of the time term age is introduced for consideration. 


OBSERVATIONS PERTINENT TO THE PROBLEM 


3. The 2nd International Geological Congress (Bologna, 1881) adopted recommenda- 
tions of a commission appointed by the rst Congress (Paris, 1878) for the purpose of for- 
mulatinga uniform scheme of stratigraphic classification and terminology of units (DELAIRE 


* See footnote accompanying Note 3, preceding. 
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& FonTANNES, 1881). The adopted names for time units, in descending order of magnitude, 
are: (1) era, (2) period, (3) epoch, (4) age. Time-rock units corresponding to these are: 
(1) group, (2) system, (3) series, (4) stage. A subdivision of stage, termed assize, was 
adopted without designation of a corresponding time term. 

4. The 8th International Geological Congress (Paris, 1900) reaffirmed adoption of 
most of the units cited above but made some changes, as follows (RENEVIER, 1901). Time 
units: (1) era, (2) period, (3) epoch, (4) age, (5) phase. Time-rock units: (1) » (2) 
system, (3) series, (4) stage, (5) zone. 

5. Most geologists and geological organizations outside of North America, as well as 
many geologists and geological organizations on this continent, have consistently employed 
terminology adopted by the Congress. Representative references to publications in which 
stage is employed as a time-rock term and age (if mentioned) is used as the corresponding 
time term are: GEIKIE (1903, p. 860), LAPPARENT (1906, p. 720), CLELAND (1916, p. 383), 
KAYSER (1923, p. 10), GRABAU (1924, p. 1104), SCHAFFER (1924, p. 51), DIENER (1925, 
p. 215), MILLER (1929, p. 37), PIA (1930, p. 69), BLACKWELDER (1931, p. 869), GREGORY 
& BaRRETT (1931, p. 17), Kay (1931, p. 448), TESTER (1931), SCOTT (1932, p. 26), ARKELL 
(1938, p. 33), Kay & LEIGHTON (1933, p. 673), GIGNOUX (1936, p. 17), KLEINPELL (1938, 
p. 87), CASTER (1934, p. 16, chart opp. p. 63), SCHENCK & MULLER (1941, p. 1421), Mut- 
LER (1941, p. 1431), Cooper et al. (1942, chart), STEPHENSON ef al. (1942, chart), ScHu- 
CHERT (1943, p. 10), Kay & GRAHAM (1943, p. 13), HOWELL ef al. (1944, chart), ImLay 
(1944, chart), Moore et al. (1944, chart), WEAVER et al. (1944, chart), FLInT (1947, p. 
200). 

6. Some American geologists and geological organizations have used stage as a time 
term, although (with minor exception) such use has been confined to subdivisions of 
Pleistocene time. Representative references to this usage are: CHAMBERLIN (1895), CALVIN 
(1897), LEVERETT (1898, 1899), SHIMEK (1909), LEVERETT & TAYLOR (1915), ALDEN & 
LEIGHTON (1917), SARDESON (1926), Kay & APFEL (1928). Employment of stage as a 
generally applicable time term indicated by SchucHERT & DUNBAR (1933, Pp. 72) and by 
Moore (1933, p. 54) but was rejected by them subsequently. However, SuTTON (1940, 
P. 1400) advocates such use still. 

7. The Stratigraphic Code (ASHLEY ef al., 1933, P. 429; 19334, P. 849; 1939, P- 1074), 
recognizes stage only as a time term. Article 2 (7) under Remarks states “ ... in America 
this term (stage) has almost no usage other than as a time term for major divisions of the 
Pleistocene epoch—for example, Wisconsin glacial stage, Yarmouth interglacial stage.” 
The Code (ibid., 1933, p. 346; 19338, p. 862; 1939, Pp. 1087) also states: “By long continued 
custom in the United States, the time covered by a Pleistocene subdivision of formational 
rank is called a stage . . . ” This usage is noted by CHENEY ef al. (1945, p. 137), with implied 
acceptance of it. 

8. The Stratigraphic Code (AsHLEY et al., 1933, P. 4453; 19338, P. 862; 1939, Pp. 1087) 
does not recognize age as a time unit term. Article 24 (3) states that “The following divi- 
sions of geologic time are recognized . . . Epoch, a subdivision of a period. The term is 
applied primarily to a major subdivision, but it is likewise used for any subordinate unit 
except for the subdivisions of the Pleistocene epoch . . . Remarks (e) Various terms have 
been proposed for lesser subdivisions of geologic time . . . for example, subepoch, age, and 
phase. These three have found little acceptance in America, for epoch and the somewhat 
indefinite term time have seemed to answer satisfactorily for all units subordinate to pe- 
riod.” 


CONCLUSION 


9. The terms stage and age are useful time-rock units and time units, respectively, 
having rank next below series and epoch. They are now very widely recognized as useful 
elements in stratigraphic classification and nomenclature. They are applicable to Pleisto- 
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cene deposits and time, just as to older parts of the geologic record, and all possible means 
should be taken to avoid discrepant usage. 


RECOMMENDATIONS 


10. It is recommended that the Commission adopt such revisions of the Stratigraphic 
Code as will provide for recognition of stage and age as time-rock and time classificatory 
units having applicability to all parts of the geologic record, including Pleistocene, that 
yield requisite basis for differentiation. 


DISCUSSION 


11. At least four arguments may be advanced in favor of doing away with discrepancy 
in usage of the term stage by American geologists: 

(a) Maintenance of special usage (r’) in a single country and (2’) with reference to 

only one of the major subdivisions of the geologic column, is confusing, awkward, and 

unnecessary. 

(b) The special usage of stage for divisions of Pleistocene time seems to have grown 

up through custom rather than to have foundation in logic. 

(c) The usage of stage adopted by the International Geological Congress is as easily 

applied to Pleistocene deposits as to pre-Pleistocene parts of the geologic column. 

(d) Some geologists in America who have specialized in the study of Pleistocene geology 

favor the use of stage in a manner conforming essentially to that of the Congress and 

they have adopted this usage. Among such Pleistocene workers are: Kay (1931), 

BLACKWELDER (1931), Kay & LEIGHTON (1933), Kay & GRAHAM (1943), FLINT 

(1947). 

12. Adoption of the time unit age in a sense corresponding to the time-rock unit stage 
is judged to be desirable for the following reasons: 

(a) This usage conforms to classification adopted by the International Geological 

Congress. Acceptance of it by American geologists makes for uniformity of usage and 

avoids needless discrepancy in terminology. 

(b) If use of the term stage is restricted to a time-rock unit, a correlative time unit term 

is required. 

(c) Use of the term epoch for time corresponding to a series and for time corresponding 

to any subdivision of series is judged incongruous. This is conducive to loose termi- 

nology, if not to confusion. 

(d) Several geologists of North America, including Pleistocene specialists, have already 

adopted age for the time corresponding to a stage, and this usage is prevalent abroad. 
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chairman 


NOTE 6—DISCUSSION OF NATURE AND CLASSES OF 
STRATIGRAPHIC UNITS! 


AMERICAN COMMISSION ON STRATIGRAPHIC NOMENCLATURE 
INTRODUCTION 


Among letters that have been addressed to the Commission are expressions of view- 
points with respect to definition of the nature and classes of stratigraphic units, which are 
judged to have general interest. These discussions are published here in order that they 
may be available to all. The Commission welcomes and solicits from geologists both ex- 
pression of opinions, supported as may be desired by factual observations and argument, 
on any problems that have been placed before the Commission, and presentation of re- 
quests for formulation by the Commission of formal Opinions, Declarations, or Recom- 
mendations involving definition, clarification, or application of stratigraphic principles. 
The arrangement, introduction of headings and some editorial changes in preparing this 
Note are a responsibility of the Commission chairman. 


DISCUSSION BY JOHN RODGERS? 


I have read with great interest the two notes of the American Stratigraphic Commis- 
sion that appeared in the March number of the Bulletin of the American Association of 
Petroleum Geologists. In studying Note 2, a line of reasoning came to my mind that stems 
from my actual practice in the field in defining and using formations in areal mapping, and 
I venture to put it down on paper as a contribution to the discussion of this vital matter. 

Essential features of rock units—I am wholly in agreement with the recommendation 
in Note 2, and believe it essential that the rock units—preéminently formations—be de- 
fined solely as lithologic units, using lithologic in as broad a sense as possible and demanding 
that the lithologic criteria be as objective as possible. I do feel however that the other 
term in the definition also needs stressing, namely the idea of a formation as a unit, a 
genetic unit (see the Code, Article 5; also SCHENCK & MULLER, 1941, who term it a litho- 
genetic unit). Of course genetic units can rarely be completely objective, but on the other 
hand the genetic idea introduces a basis for selection among the possible objective criteria 
by which the formation may be defined. 

In deciding on formation boundaries, one is commonly faced with a number of litholog- 
ic features, and the criteria for the boundary must be chosen from among those features. 
It is not enough to say, I think, that one should select the “striking” or “obvious” fea- 
tures; first, there can be no objective determination of which ones are more striking or 
more obvious, and second, experience shows that the more obvious changes are often less 
useful than less obvious ones. Selection has to be made on one of two grounds, which I 
believe generally coincide: that is, on the usefulness of the separation for the purposes of 
the geologist, who is usually mapping the geology or describing the geologic history, and 
next, on the genetic importance of the criteria. The two generally coincide, and the gen- 
etically important criteria are the most useful ones for almost any geological purpose 
whatever. 


1 See footnote accompanying Note 3, preceding. 
2 Yale University; also U. S. Geological Survey. The discussion tad given is taken from a letter 
(undated) to R. C. Moore. 
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If then, in selecting lithologic criteria by which to define a formation, we prefer gen- 
etically important criteria, we should strive to select those that will make formation bound- 
aries as nearly time lines as possible. I do mot mean by this that the formations should be 
defined by time; they should be defined by lithology, but the effort should be made to 
choose those lithologic criteria that make the formations more nearly time-stratigraphic 
units. In other words, we should choose the lithologic criteria that prove to be the most 
traceable laterally. In many instances this will lead to defining formations less by gross 
lithology than by key beds (lithologically recognized, of course). 

Cambrian rock units of the southern Appalachian region.—Note 2 presents a diagram of 
the Middle and Upper Cambrian rocks of the southern Appalachians, with which I happen 
to be familiar, and I will therefore use it to illustrate my point. 

At the bottom of the chart is the Rome formation, which is defined on the basis of 
sandy and silty layers in heterogeneous sequence, contrasting with all of the overlying 
formations; these are more uniform and include little or no sand or silt. The bulk of the 
Rome formation falls in the Lower Cambrian Series, and Olenellus has been found prac- 
tically at the top in Virginia in certain areas where the Rome is overlain by Honaker 
(or Elbrook) dolomite (left-hand side of diagram). On the other hand, Middle Cambrian 
fossils are known from the Rome in other areas in Tennessee and Virginia where the 
Rome is overlain by the Rutledge Jimestone or the Conasauga shale (right-hand side of 
diagram). This has led to several suggestions. 

RESsSER, in describing Middle Cambrian fossils from what had been mapped as Rome 
on the basis of lithology, said that the fossils were Rutledge types and therefore that the 
beds containing them (sandy shales) should be included in the Rutledge formation. 

This is wholly inacceptable to anyone who believes, as I do, in lithologic formations. 
I was able to show, in an area where the Rutledge limestone overlies the Rome, that the 
upper 380 feet of what had been mapped as Rome is lithologically distinct from the main 
body of the Rome; it contains only sandy and silty shale and thin siltstone layers and is 
green or olive in color, whereas the Rome below contains thick sandstones and the silty 
and shaly layers include much purple and red. A boundary could therefore be drawn at the 
top of the typical Rome lithology and could be mapped; I mapped it for 30 miles along 
that strike belt and have recognized it in other belts. Fossils collected from the new unit 
are basal Middle Cambrian; in the restricted Rome Olenellus occurs and nothing higher is 
known. I therefore am proposing, in a paper describing a long measured section which will 
be published by the Tennessee Division of Geology, that the upper part of the former 
Rome be separated as an independent formation and given a new formation name. I 
believe that the base of this new formation approximates the time line between the Lower 
and Middle Cambrian Series, although the nearest fossils on either side are about 150 feet 
away stratigraphically; nevertheless I am defining the new formation entirely on objective 
and lithologic criteria. 

Stratigraphic units of the “Knox dolomite.”,—Another example occurs at the top of the 
same chart in Note 2. The Copper Ridge dolomite on the northwest side of the Valley of 
Tennessee is overlain by 1,600 or more feet of dolomite with a few beds of limestone in the 
upper part; the whole constitutes a gross lithologic unit and has been mapped as the 
Knox dolomite since the days of SAFForD (1855). 

Dr. E. O. Utricu showed that the Knox unit contained several distinct faunas ranging 
from middle Upper Cambrian (his ‘Lower Ozarkian’’) to upper Lower Ordovician (Upper 
Canadian). Accordingly, he divided it into several “formations,” but the units, as he de- 
fined them, cannot be traced and mapped and are not lithologic units. 

JostaH BrincE, however, working with an intimate knowledge of the faunas but also 
doing careful mapping based on lithology, was able to divide the Knox dolomite into five 
distinct formations, which have been mapped successfully by quite a number of us down 
in that area on purely lithologic distinctions, such as key sandstone beds and differences in 


4 
Hee 


378 STRATIGRAPHIC COMMISSION 


the chert found in the residuum. BRwwcE so chose his boundaries that one of the lithologic 
units coincides with the Upper Cambrian part of the dolomite (Copper Ridge dolomite; 
the name is ULRIcH’s but originally included a much greater thickness because of incom- 
plete collecting), and the others coincide with four faunal zones in the Canadian part 
(roughly the faunas of the Gasconade, Roubidoux, Jefferson City, and Cotter, we believe). 

If Brice had chosen lithologic units on the basis of the most obvious changes in the 
section, especially the change from limestone to dolomite, the resulting units would not 
have coincided with faunal units and would, I believe, have been far less satisfactory, even 
purely from a mapping viewpoint, though somewhat easier to recognize at first. Actually, 
one of Brince’s lines runs through the middle of the zone of limestone, separating one thick 
zone of limestone containing Jefferson City fossils, above, from an alternation of thin 
limestone and dolomite layers containing Roubidoux fossils (Lecanospira), below. This 
line was chosen because it separated the two faunas, but also because it was mappable, 
and it has proved to be mappable on purely lithologic grounds over a considerable area. 

Selection of formation boundaries—Formations must and should be defined on the 
basis of lithologic characters (using lithology in a broad sense, of course), but stratigraphers 
should try to pick those characters that result in the formations (and their boundaries) 
being traceable, being as nearly contemporaneous as feasible, and corresponding roughly, 
if practicable, to faunal units (and faunal breaks). I believe that commonly at least such 
characters can be found. 

On the other hand, I recognize that there are sections in which such a procedure is 
not feasible; one need only refer to the Monterey shale of California, as shown for instance 
in the stratigraphic diagrams in BRAMLETTE’s recent Professional Paper, to see that some 
natural and genetic units entirely disregard time and that to apply my suggestion to such 
rocks is to force the facts into an ill-fitting strait jacket. I believe, however, that in many 
other sections and areas, the search for traceable and approximately contemporaneous 
boundaries roughly coincident with faunal breaks will lead to more “natural,’’ more 
genetic formations, than the use of gross lithologies. 


DISCUSSION BY W. W. RUBEY® 


A batch of papers relating to the American Commission on Stratigraphic Nomen- 
clature forwarded to me in the field, includes a copy of your letter regarding lithologic, 
faunal, and time units, which I have read with much interest. As I would have expected 
from our numerous discussions, I am in complete agreement with you on most of the major 
points mentioned in your letter. But on one point, if I understand you correctly, I am 
surprised to find myself in pretty definite disagreement with you. 

Formations as genetic units.—I am in complete accord with you when you say that the 
idea of the formation as a genetic unit deserves emphasis, but from then on you seem to 
use genetic unity as though it meant approximate sameness in age, rather than approxi- 
mate sameness in conditions of deposition. 

A word about what degree of genetic unit we are talking about before I go further: 
As you say, the idea of genetic unity involves subjective elements because there are almost 
endless degrees of genetic unity in rocks and because stratigraphers and sedimentologists 
do not yet understand the differences in genetic significance of many readily distinguish- 
able types of sedimentary rocks. When we finally unravel the significance of these first, 
second, and third order differences in composition, texture, etc., the ultimate genetic unit 


3 Commissioner representing U. S. Geological Survey. The discussion here given comprises ex- 
cerpts from a letter dated August 4, 1947 written by W. W. RusBeEy from his field camp in Wyoming to 
Joun Ropcers. A few headings have been inserted by R. C. Moore. Published with the permission 
of the Director, U. S. Geologica! Survey. 
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may still be a will-of-the-wisp that has retreated to the presumed annual Jayer that was 
formed under approximately uniform conditions of deposition. Nevertheless, you and I 
and our colleagues are interested in the stratigraphic problems of today rather than 
those of the year 2947, and we are all in substantial agreement about the order of magni- 
tude of what we would include within a so-called “genetic unit” today. This paragraph 
may be quite unnecessary here because your proposal shows that you have in mind ap- 
proximately the same degree of genetic unity that I have. Nevertheless, it is possible to 
quibble endlessly about the exact meaning of “genetic units,” and I have written this just 
to make clear what I do not mean by the term. 

Relation of time units and rock units —Now to go on: If, as some have said, geology is 
the study of the composition and history of the earth, then time-lines and environmental 
units are equally important in deciphering the complete geologic record. I can see no basis 
for any real conflict regarding the relative importance of time-lines and lithologic units. 
Either one of these two types of information is meaningless unless it is supplemented by 
the other. The more we learn about the extent or origin of any environmental or lithic 
unit, the surer we are to find that it transgresses time-lines significantly somewhere. 

Platitudes, yes, but they add up to a conviction on my part that we only fool ourselves 
by over-simplification if we try to make our formation boundaries as nearly time-lines as 
possible. I have worried a good deal about your recommendations that we choose key beds 
rather than gross lithology in establishing formations. In all the examples I know about 
where we have a choice between the two, I would certainly choose gross lithology rather 
than key beds as a basis for approximation to the concept of genetic unity. 

Example from the Montana-W yoming Cretaceous.—You cited examples from the Cam- 
brian of the southern Appalachians. Permit me to illustrate my point with an example 
from the Cretaceous of the Great Plains country. In the general Black Hills region, the 
Belle Fourche shale contains numerous thin bentonite beds and is overlain by the Green- 
horn limestone. In southeastern Montana and extreme northeastern Wyoming, BRam- 
LETTE and I found that the yellow-weathering chalk marls and thin limestones of the 
Greenhorn thicken eastward from 60 feet to 355 feet at the expense of the underlying 
black, fissile, non-calcareous shale of the Belle Fourche. The precise relations are demon- 
strated neatly by several thin bentonites that are individually recognizable in the upper 
part of the Belle Fourche shale to the west and in the lower part of the chalk marl of the 
Greenhorn to the east. The boundary between the black shale and the chalk marl is dis- 
tinct and the interfingering tongues are individually mappable on a scale of one inch to 
the mile. 

If I understand your letter, you would recommend using the individual bentonites as 
key beds for formation boundaries rather than the gross lithology of black shale versus 
chalk marl and limestone. For the life of me, I cannot see that you would gain a thing 
thereby. Surely the lateral change from chalk marl to black shale deposition is an essential 
part of the geologic record for that section of the country. If, as I think likely, it marks the 
western boundary of a warm current in the Cretaceous sea, it may also have broad sig- 
nificance in the geologic history of the interior Cretaceous, but whichever criterion (gross 
lithology or bentonite beds) is used for establishing formation boundaries here, the other 
information must also be shown to give the complete geologic picture. 

For purposes of defining map units the gross lithology recommends itself to me because 
it is the traditional basis for separating Belle Fourche from Greenhorn, because it is more 
widely exposed than the individual bentonites and is therefore more widely useful for map- 
ping purposes, and because gross lithology corresponds closely to something the layman 
can understand about a geologic map. 

The other alternative is admittedly possible: several formations, each made up of 
black shale to the west and chalk marl to the east, could be established and probably 
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mapped by using the several individually recognizable bentonite beds as formation 
boundaries. But if there would be any advantage, either theoretical or practical, in choos- 
ing formations on this basis, I have somehow missed it. 

I have expanded on this example of the Belle Fourche and Greenhorn because it is the 
clearest one I know where we have the choice of gross lithology or key beds. However, I 
could cite other examples and state my reasons for preferring gross lithology as a basis for 
formation boundaries when differences in gross lithology are too subtle for ready recogni- 
tion. 

FURTHER DISCUSSION BY JOHN RODGERS! 


Gross lithology vs. key beds.—I am inclined to think that the distinction between our 
points of view, which can be expressed perhaps as gross lithology vs. key beds, is a real 
one, though the gap is not large or unbridgeable. You have shown quite clearly that in 
trying to make my point, I was guilty of overemphasizing it, and I hasten to expand the 
disclaimer in my last paragraph to read: There are undoubtedly many sections in which 
the key-bed procedure is not feasible. 

But I still maintain that there are some sections where the attempt to use gross lithol- 
ogies to define formations leads only to trouble. I cited the example of the Knox group 
(Upper Cambrian and Lower Ordovician) in Tennessee. 

Another example, if I have read the literature aright, is in the Stanley and Jackfork 
formations of the Ouachita regions, which have recently been subdivided on the basis of 
key beds. 

If I may return again to the Appalachians, another fine example is in the Lower Cam- 
brian clastic sequence in northeast Tennessee recently described by several of us under 
the leadership of P. B. Kine (Tenn. Div. Geology Bull. 52, 1944). When we first went into 
that area, we were plagued by our inability to find the three formations we had been told 
to expect: the Unicoi “conglomerate,”’ the Hampton shale, and the Erwin quartzite. The 
section actually consisted of a large thickness of nearly uniform silty shale and sandy silt- 
stone with zones of quartzite and conglomeratic quartzite layers of varying and more 
distinctive character. We went ahead and mapped the rocks we saw, and we found that 
some at least of the quartzite and conglomeratic quartzite layers were traceable, so we 
traced them. But we argued incessantly about what formations to use, and it was not until 
the field work was three-quarters done that we finally realized that our difficulty was in 
looking for non-existent shale and quartzite formations. As soon as we gave up looking 
for gross lithologies and agreed to define our formations on key beds, our troubles were 
over. Yet the units we finally accepted are perfectly good mappable units, defined on lithol- 
ogy; only they require somewhat more work from the geologist than if he had nice clean- 
cut gross-lithologic units to work with. 

Again let me repeat that I do not mean to imply that key beds are always to be used, 
or-even most of the time or half of the time; I admit I gave that impression in my first 
letter and you quite properly called me down for it. But I still believe that there are some 
cases where key beds work best, and I seem to have run into a disproportionate number of 
them. 

Definition of formations on lithologic basis.—Finally I think we are in agreement on 
what is probably a more fundamental point: we agree that the formation should be de- 
fined by lithology, not by time. And also that probably the ultimate criterion of the value 
and usefulness of a formation is not the abstract concept of “ultimate genetic units” but 
usefulness to the field geologist in mapping or describing the geology and geologic history 
of the area in which the formation occurs. 


‘The following discussion comprises parts of a letter to W. W. RusEy dated September 17, 1947. 
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DISCUSSION BY M. N. BRAMLETTE® 


Need for clear distinction between classes of stratigraphic units —The necessity of making 
an unequivocal distinction between lithologic units and those related to divisions of geo- 
logic time is particularly obvious in dealing with the Tertiary rocks of California, and of 
these rocks in many other regions. Even the Cretaceous strata do not everywhere behave 
so well as in the Rocky Mountain country, however, nor is all the Paleozoic exempt from 
unruly habits. It seems inevitable, moreover, that identical problems, though on a lesser 
scale than those of the super-colossal features of California, will become increasingly im- 
portant with the continued refinements in stratigraphic investigations. 

Rodger’s views on definition of stratigraphic units—I am interested in the letter from 
John Rodgers as it expresses well a reasonable viewpoint that includes, however, a concept 
that is all too common among stratigraphers and many other field workers. The units that 
he and associates were mapping in the Knox dolomite seem, in part at least, actually to be 
some such units of the time stratigraphic scale as Zones or Stages, even though there are 
some persistent key beds that offer assistance in following out these units. Where such a 
key bed is unexposed or faulted out, the distinction would necessarily rest entirely on fos- 
sils, rather than the lithology, as with all time stratigraphic units. True enough—such 
units are more important to many problems in geology than the distinctive but often less 
persistent lithologic units, and to show them on a map, where possible, may be quite as 
important. Nevertheless, the formation is by generally accepted definition a lithologic 
unit, and to the engineer, the soil scientist, and to the geologist in many of his problems, 
it is essential that these strictly lithologic units be shown on the map regardless of the lack 
of persistence or varying age relations. His splitting off of a lithologically distinct member 
or formation from the upper part of the Rome formation is, on the other hand, in line with 
thorough stratigraphic work and seems to involve no conflict with the principles of classi- 
fication under consideration. 


Prepared for the Commission by Raymonp C. Moore, chairman 


5 University of California, Los Angeles. Commissioner representing the Geological Society of 
America. The discussion is taken from a letter to R. C. Moore dated August 8, 1947. 


| 
j 
| 
4 
H 
3 
3 
| 
| 
| 
2 


BULLETIN OF THE AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS 
VOL. 32, NO. 3 (MARCH, 1948), PP. 382-385. 


REVIEWS AND NEW PUBLICATIONS 


* Subjects indicated by asterisk are in Association library, and are available, for loan, to mem- 
bers and associates. 


THE GEOLOGY OF VENEZUELA AND TRINIDAD, 
BY RALPH ALEXANDER LIDDLE 


REVIEW BY E. MENCHER! 
Caracas, Venezuela 


*The Geology of Venezuela and Trinidad, by Ralph Alexander Liddle. 2d ed., revised 
and enlarged (1946). 890 pp. 6 XQ inches. 180 halftones, 27 sections and maps, cor- 
relation chart, geologic map, and map showing mineral deposits, major structural 
features, and exploratory tests for oil. Green cloth. Paleontological Research Insti- 
tution, Ithaca, New York. Price, $10. 


The publication, in 1928, of Liddle’s Geology of Venezuela and Trinidad marked the 
greatest advance, up to then, in the knowledge of those regions. It not only was the first 
attempt to systematize and correlate the geology of Venezuela as a whole, but it brought 
forth many new data and numerous original ideas about the stratigraphy and geologic 
history of the country. As would be expected in a book of that kind, there were some 
errors, due partly to the insufficiency of paleontologic knowledge at the time and partly 
to the inadequacy of regional studies. Nevertheless, the clarity and completeness with 
which Liddle described the localities he knew, tended to make these errors of little im- 
portance, since the geologist familiar with more recent regional and stratigraphic interpre- 
tations could fit the older data into the newer ideas. 

In the past twenty years; however, our geologic knowledge of Venezuela has increased 
tremendously. Before 1928, whatever information was known was kept in the confidential 
files of the oil companies whose geologists had secured that information. Aside from 
Liddle’s book, the first real break in this secrecy came through the geological congresses, 
and their resulting publications, sponsored by the Venezuelan Government in 1938 and 
1939, and attended by the most prominent geologists of that part of the world. We are also 
much indebted to the contributed of H. D. Hedberg, L. Kehrer, H. Kugler, M. Kamen- 
Kaye, F. A. Sutton, V. M. Lopez, G. Zuloaga, R. A. Liddle, C. Gonzales de Juana, and the 
Aguerreveres in stratigraphy, and of H. H. Renz, D. W. Gravell, J. A. Cushman, H. D. 
Hedberg, C. M. Bramine Caudri, W. L. F. Nuttall, A. A. Olsson, and the Hodsons in 
paleontology. But even more than from the published data, the geologist of to-day in 
Venezuela has a large background of knowledge built up from a freer general interchange 
of ideas with other geologists than was possible before 1930. 

The new edition of Liddle’s Geology of Venezuela and Trinidad is an attempt to bring 
the original book up to date by taking into account this mass of new information. Un- 
fortunately, the new data are not really absorbed into the text but rather “tacked on” 
without any attempt at synthesis with the old concepts. Moreover, while the author was 
personally familiar with nearly all the localities mentioned in the first edition, it is obvious 
that his knowledge of the new ones is, at best, second-hand. Too much reliance has been 
placed on hasty conclusions or partly thought-out unpublished ideas of other geologists 
and these are quoted as facts. The new edition is therefore confusing and many of its 
references are vague. There are many places where the same locality is described under 
two distinct headings and entirely opposed interpretations given to it. A striking illustra- 


1 Socony-Vacuum Oil Company of Venezuela. Manuscript received, February 9, 1948. 
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tion of these criticisms is the discussion of the whole of north-central Venezuela. For ex- 
ample, on pages 202-205. Liddle repeats, almost word-for-word, his original description 
of the limestone “morros” in the area of San Juan de los Morros to San Francisco de 
Macaira, and reiterates his belief in an El Cantfl (Early Cretaceous) age for them. Then, 
on pages 304-308, he redescribes the ‘‘morros” and correctly assigns them to the Early 
Eocene (Midway) as was shown by Miss Caudri. The reader unfamiliar with the details 
of Venezuelan geography would get the impression that there are both Eocene and 
Cretaceous “morros”’ in the area, and, indeed, Liddle seems to hold to such an idea. Yet, 
the identical localities are under discussion. On page 357, passing mention is made of 
“important mud flows in the Upper Eocene south of San Juan de los Morros.” To date, 
no proved Upper Eocene has been found within 35 kilometers in any direction from San 
Juan de los Morros and, unless the basal members of the Guarumen group de Eocene, 
which is doubtful, and which, moreover, do not contain mud flows, there is no Upper 
Eocene at all south of San Juan de los Morros. Liddle seems to be referring either to the 
agglomerates or contact phases associated with the, probably, Early Eocene basic intru- 
sions of the area or to the recemented broken edges of the Early Eocene “morros” reef 
limestones. Similar misstatements can be cited for almost every part of the country. 

The best and most accurate parts of the book are those dealing with the area sur- 
rounding Lake Maracaibo, the region most familiar to the author. His preference for the 
western part of the country is clearly shown on his correlation chart, where, of 30 columns 
on Venezuela, 25 refer to the Andes, Lake Maracaibo, and Falcén and only 2 of the whole 
of the important eastern Venezuelan oil region. Even in the Maracaibo area, not allgeolo- 
gists will be satisfied with Liddle’s correlations, as, for example, his insistence on an 
Oligocene age for the Mirador sandstone (interestingly enough, Liddle himself was prob- 
ably the first to suggest its correlation with the Eocene Misoa sandstones) and his belief 
that the Mostrencos is part of the Misoa-Trujillo formation. 

The book includes a chapter on economic geology, in which brief mention is made of 
coal, diamond, iron, copper, asbestos, sulphur, clay, bauxite, potassium, sodium, and iron 
salts, gold, mercury, magnesite, and asphalt deposits, while more space is devoted to a 
rapid summary of the principal oil fields and wildcat operations. 

Taken as a whole, the new edition has value in bringing together a great mass of 
factual data on a poorly known part of the world. Its detailed information must be 
critically examined, however, before being accepted. 


RECENT PUBLICATIONS 
CHINA 
*“Ojil Prospects of China as Related to the Carbon Ratio,” by Weng Wen-Po. Oil and 
Gas Jour., Vol. 46, No. 38 (Tulsa, January 22, 1948), pp. 45-46, 131; 2 maps. 
EUROPE 


*“Ojil-Hungry Europeans Seek Added Production.” The Lamp, Vol. 30, No. 1 (New 
York, January, 1948), pp. 29-31; full-page map of Western Europe, showing present pro- 
ducing fields and sedimentary basins in which new production may be found. 


GENERAL 


*“Geological Correlation and Paleoecology,” by R. S. Allan. Bull. Geol. Soc. America, 
Vol. 59, No. 1 (New York, January, 1948), pp. 1-10. 
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*“Critique of the Time-Stratigraphic Concept,” by H. E. Wheeler and E. Maurice 
Beesley. [bid., pp. 75-86; 3 figs. 

*“Relative Permeability Studies,” by J. H. Henderson and S. T. Yuster. Producers 
Monthly, Vol. 12, No. 3 (Bradford, Pennsylvania, January, 1948), pp. 13-20; 7 figs. 

Who’s Whe in Engineering, 6th ed. (1948). 2357 pp. 6 XQ inches. Cloth. Obtainable 
from Lewis Historical Publishing Company, Inc., 8th Avenue at 14th Street, New York 
11, N. Y. Price, $15. 

The Permo-Triassic Formations—A World Review, by R. L. Sherlock. 367 pp. Frontis- 
piece and 1s figs. 6X9 inches. “In the author’s opinion the acceptance of the Permian 
system was an error in Murchison’s part, and efforts made to provide a new denotation for 
the old name have led to much controversy, and no agreement has been reached. He pro- 
duces arguments to show that the validity of the Permian system can not be admitted, 
and points out that in many countries the Permian can be readily divided into two divi- 
sions, one of which is closely connected with the Carboniferous and the other with the 
Trias. The author contends that the recognition of this fact solves the question of the 
validity of the Permian as a separate system, and recommends that the name be dropped 
altogether.”’ Hutchinson’s Scientific and Technical Publications, 47 Princes Gate, London, 
S.W. 7, England. Price, 31s. 6d., net. 


GREAT BRITAIN 


*“Chert Formation in the Bargate Beds of the Churt Neighbourhood, Survey [Eng- 
land],” by J. A. Richardson. Proc. Geol. Assoc., Vol. 58, Pt. 3 (December 31, 1947), pp. 
161-77, Figs. 10-11. Weald Research Committee Report, No. 35. Published by Banham 
and Company, Limited, High Street, Colchester, England. Price of complete December 
issue, 5/—. 

*“The Work of the Late Mr. Frank Gossling on the Stratigraphy of the Lower Green- 
sand between Brockham (Survey) and Westerham (Kent),” by J. F. Kirkaldy. Ibid., pp. 
178-91, Figs. 12-13, Pl. 6. 

*“Studies of Pebbles from the Lower Cretaceous Rocks,” by A. K. Wells, F. Gossling, 
J. F. Kirkaldy, and K. P. Oakley. Ibid., pp. 194-258, Figs. 14-26, Pls. 7-12. 

*“Mechanical Analysis of the Lower Greensand of Northwest Survey,” by H. S. 


Rogers and J. A. Richardson. Ibid., pp. 259-69, Figs. 27-29. 
*“The Structure of the Coal Measures in the Pontardawe-Ammanford Area, South 


Wales,” by Frederick Murray Trotter. Quar. Jour. Geol. Soc. London, Vol. 103, No. 410, 
Pt. 2 (October 15, 1947), pp. 89-133, Figs. 1-18, Pl. 6. Published by Longmans, Green and 
Company, Ltd., 6-7 Clifford Street, London, W. I. Pric., ros. 


ILLINOIS 


*“Physiographic Divisions of Illinois,” by M. M. Leighton, George E. Ekblaw, and 
Leland Horberg, Jour. Geol., Vol. 56, No. 1 (Chicago, January, 1948), pp. 17-33; 4 figs., 
1 table. 

KANSAS 


*“Cemented Sandstones of the Dakota and Kiowa Formations in Kansas,” by Ada 
Swineford. Kansas Geol. Survey Bull. 70, Pt. 4 (Lawrence, November 15, 1947), pp. 53- 
104, Figs. 1-3, Pls. 1-7. 

*“Magnetic Survey of Southeastern Crawford County, Kansas,” by Robert M. Freyer. 
Ibid., Pt. 5 (December 15, 1947), pp. 105-15, Pls. 1-3. 


LOUISIANA 
*“Oil and Gas Map of Louisiana. Compiled by Louisiana Geological Survey, Leo W. 
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Hough, State geologist (Baton Rouge, October, 1947). Sheet, 44X40 inches. Scale: 
1.125 inches equals ro miles. In colors. Shows oil and gas fields, salt domes, pipe lines, 
refineries, et cetera. 


MEXICO 


*“Carta geologica de la parte septentrional de la Republica Mexicana” (Geological 
Map of Northern Mexico), by Philip B. King. Instituto de Geologia, Geofisica y Geodesia, 
Cartas Geol. y Min. Republica Mexicana No. 3 (Mexico, D. F., October, 1947). 24 pp., 
2 pls., 5 figs. 

NEW MEXICO 

“Geologic Map of Part of Eastern San Juan Basin, Rio Arriba County, New Mexico,” 
by C. H. Dane. U. S. Geol. Survey Prelim. Map 78, Oil and Gas Inves. Ser. (February, 
1948). Sheet, 44 X45 inches. May be purchased from Director, Geological Survey, Wash- 
ington 25, D. C. Price, $1.00. 

*“Caprock Pool Statistical Report, Chaves and Lea Counties, New Mexico,” by N. 
Raymond Lamb and William B. Macey. New Mexico Bur. Mines and Min. Resources Cir. 
17 (Socorro, 1947). 2 pp. text, 10 pp. tables, 1 chart, 3 maps. 8.5 X11 inches, stapled. 


PENNSYLVANIA 


*“Geologic Aspects of Petroleum Exploration in Pennsylvania,” by Frank M. Swartz. 
Producers Monthly, Vol. 12, No. 3 (Bradford, Pennsylvania, January, 1948), pp. 21-27; 
3 figs. 

*Petrologic Aspects of Prospecting for Deep Oil Horizons in Pennsylvania,” by Paul 
D. Krynine. [bid., pp. 28-33; 1 fig. 


UTAH 


“Geologic Map of Eastern and Southern Utah,” by D. A. Andrews and C. B. Hunt. 
U.S. Geol. Survey Prelim. Map 70, Oil and Gas Inves. Ser. (January, 1948). Sheet, 40 X51 
inches. Scale, 1:500,000. For sale by Director, Geological Survey, Washington 25, D. C. 
Price, $0.50. 

WYOMING 


*“Early Tertiary Fanglomerate, Big Horn Mountains, Wyoming,” by Robert P. 
Sharp. Jour. Geol., Vol. 56, No. 1 (Chicago, January, 1948), pp. 1-15; 6 figs., 4 pls. 
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F. H. LAwEE (1950), chairman, Sun Oil Company, Box 2880, Dallas, Texas 
Pau WEAVER (1948), vice-chairman, Gulf Oil Corporation, Box 2100, Houston, Texas 


1948 
KENNETH COTTINGHAM 
E. Esarey 
Fenton H. Finn 
Joun W. INKSTER 
Grauam B. Moopy 
H. Row 


1949 
STANLEY G. ELDER 
CoremaNn D. HunTER 
Rosert C. LAFFERTY, JR. 
D. J. MUNROE 
T. F. Petty 
GLENN C. SLEIGHT 
H. UmBacu 
C. W. WiLson 


1950 
. H. BELL 
. A. BERTHIAUME 
. P. CRAWFORD 
. J. CULLEN 
. 5. McCase 


> 


REED, JR. 
. WILSON 


Ae 


DISTINGUISHED LECTURE COMMITTEE 


Frep H. Moore (1949), chairman, Magnolia Petroleum Company, Roswell, New Mexico 


1948 
Everett F. STRATTON 
Carrot, M. WAGNER 


1949 
R. BRANKSTONE 
Joun L. FerGuson 


SPECIAL COMMITTEES 


195° 
W. J. HrtsEweEcx 
H. T. Mortey 


COMMITTEE ON BOY SCOUTS LITERATURE 
Frank Goutn, chairman, Box 208, Duncan, Oklahoma 


A. C. BAcE 

Max W. 
Hat P. 
Don L. 


C. L. Cooper 
Carey CRONEIS 
E. C. DApPLES 
G. W. PirtLe 


EDUCATION COMMITTEE 


R. C. Spivey 

W. T. THom, Jr. 
RussEtt M. Tripp 
Martin VAN COUVERING 


Roy R. Mors, chairman, Shell Oil Company, Box 2099, Houston, Texas 


Stuart K. CLark 
Morean J. Davis 


Ronatp K. DEForp 
Henry V. 


THERON WASSON 
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PAST AND PRESENT OFFICERS OF THE ASSOCIATION 


Vice- 


Secretary- 


Elected 
In At President President! Treasurer® Editor? 
1917 Tulsa J. Elmer Thomas Alex. Deussen M. G. Mehl C. H. Taylor 
1918 Oklahoma City Alex. Deussen I. C. White W.E. Wrather C. H. Taylor 
1919 Dallas I, C. White Irving Perrine C. E. Decker C. H. Taylor 
1920 Dallas W. E. Pratt Alex. W. McCoy® C. E. Decker R. C. Moore 
1921 Tulsa G. C. Matson® G. C. Gester C. E. Decker R. C. Moore 
1922 Oklahoma City W.E.Wrather Max W. Ball C. E. Decker R. C. Moore 
1923 Shreveport Max W. Ball F. W. DeWolf C. E. Decker R. C. Moore 
1924 Houston J. H. Gardner E. G. Gaylord C. E. Decker R. C. Moore 
1925 Wichita E.L. DeGolyer R.S. McFarland C. E. Decker R. C. Moore 
1926 Dallas Alex. W. McCoy®* C.,R. McCollom Fritz L.Aurin J. L. Rich 
1927 Tulsa G. C. Gester Luther H. White David Donoghue J. L. Rich 
1928 San Francisco R.S. McFarland J. E. Elliott David Donoghue J. L. Rich 
1929 Fort Worth J. Y. Snyder® Fred H. Kay’ A.R. Denison _ F. H. Lahee 
1930 NewOrleans Sidney Powers* Ralph D. Reed® Marvin Lee F. H. Lahee 
1931 San Antonio L. P. Garrett!® L. C. Decius Frank R. Clark F. H. Lahee 
1932 Oklahoma City F. H. Lahee R. J. Riggs W. B. Heroy R. D. Reed® 
1933 Houston Frank R. Clark George Sawtelle W. B. Heroy L. C. Snider 
1934 Dallas W. B. Heroy E. B. Hopkins" M.G. Cheney  L. C. Snider 
1935 Wichita A. I. Levorsen F. A. Morgan E. C. Moncrief L. C. Snider 
1936 Tulsa Ralph D. Reed? E. Dobbin Chas. H. Row L. C. Snider 
1937 Los Angeles H. B. Fuqua C. L. Moody Ira H. Cram W. A. Ver Wiebe 
1938 New Orleans Barton! H. W. Hoots Ira H. Cram W. A. Ver Wiebe 
1939 Oklahoma City Henry A. Ley L. M. Neumann’ Ed. W. Owen W. A. Ver Wiebe 
1940 Chicago L. C. Snider’ John M. Vetter Ed. W. Owen W. A. Ver Wiebe 
1941 Houston Ed. W. Owen Earl B. Noble E.O. Markham W. A. Ver Wiebe 
1942 Denver F. L. Aurin Paul Weaver E.O. Markham W. A. Ver Wiebe 
1943 Fort Worth A. R. Denison R. W. Clark R. E. Rettger Carey Croneis 
1944 Dallas Ira H. Cram W. B. Weeks R. E. Rettger Gayle Scott 
1945 Tulsa M. G. Cheney M. Gordon Gulley Ed. A. Koester Gayle Scott 
1946 Chicago Earl B. Noble D. Perry Olcott Ed. A. Koester Gayle Scott 
1947 Los Angeles C. E. Dobbin Geo. S. Buchanan J. V. Howell C. L. Moody 
1948 Denver Paul Weaver Roy M. Barnes J. V. Howell C. L. Moody 


1 From March 1920, to March, 1932, the corresponding office was first vice-president. 

2 From March 1929, to March, 1932, the corresponding office was second vice-president in charge of finances. 

3 From March, 1929, to March, 1932, the corresponding office was third vice-president i: in charge of editorial work. 
4 Died, November 25, 1927. 5 Died, January 3, 1940. 6 Died, January to, 1939. 
6® Died, June 30, 1944. 7 Died, July 9, 1943. 8 Die 
® Died, January 29, 1940. 10 Died, December 13, 1943. Nn Di 
2 Died, July 8, 1939. 13 Died "May 24, 1947. 
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THE AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS 
MEMBERSHIP LIST! 


FEBRUARY 28, 1948 


HONORARY MEMBERS 


The executive committee may from time to time elect as honarary members persons who have 
contributed distinguished service to the cause of petroleum geology. Honorary members shall not be 
required to pay dues.—Sec. 6, Article IIT, of the Constitution. 


LIFE MEMBERS 


The executive committee may grant life membership to members who have paid their dues and 
are otherwise qualified —Sec. 2, Article III, of the Constitution. 

On the payment of two hundred dollars ($200.00) any member in good standing shall be declared 
a life member and thereafter shall not be required to pay annual dues.—Sec. 2, Article I, of the By-Laws. 


MEMBERS 


Any person engaged in the work of petroleum geology or in research pertaining to petroleum 
geology or technology is eligible to active membership, provided he is a graduate of an institution of 
collegiate standing, in which institution he has done his major work in geology, or in sciences funda- 
mental to petroleum geology, and in addition has had the equivalent of three years’ experience in 
petroleum geology or in the application of these other sciences to petroleum geology or to research in 
petroleum geology or technology; and provided further that in the case of an applicant for member- 
ship who has not had the required collegiate or university training, but whose standing in the profes- 
sion is well recognized, he shall be admitted to membership when his application shall have been 
favorably and unanimously acted upon by the executive committee, and provided further that these 
requirements shall not be construed to exclude teachers and research workers in recognized institu- 
tions whose work is of such character as in the opinion of the executive committee shall qualify them 
for membership. 

Active members alone shall be known as members.—Sec. 1, Article III, of the Constitution. 


ASSOCIATES 


Any person having completed as much as thirty hours of geology (an hour shall here be inter 
preted as meaning as much as sixteen recitation or lecture periods of one hour each, or the equivalen 
in laboratory) in a reputable institution of collegiate or university standing, or who has done field 
work equivalent to this, is eligible to associate membership, provided at the time of his application for 
membership he shall be engaged in geological studies in an institution of collegiate or university 
standing; or shall be engaged in petroleum geology; and any person who is a graduate of an institution 
of collegiate standing, in which he has done his major work in sciences fundamental to petroleum 
geology or petroleum technology, and who has had the equivalent of one year’s experience in the ap- 
plication of his science to the study of petroleum geology, shall be eligible to associate membership, 
provided at the time of his application for membership he shall be engaged in investigations in the 
broader subject of petroleum geology and technology. 

Associate members shall be known as associates. 

Associates shall enjoy all the privileges of membership in the Association, save that they shall not 
hold office, sign applications for membership, or vote; neither shall they have the privilege of advertis- 
ing their affiliation with the Association in professional cards or professional reports or otherwise.— 
Sec. 3, Article III, of the Constitution. 

1 This list is published for the use of the members and for the information of all who’ wish to refer to the professional 
and business affiliations of the members. It is not a mailing address list and it is not intended to be used for circularizing 
or soliciting purposes. 
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HONORARY MEMBERS 


Date of Election 
Decker, Charles Elijah, Univ. of Oklahoma, Norman, Okla........................ Mar. 26, 1927 
DeGolyer, Everette Lee, tooo Continental Bldg., Dallas, Tex...................... Dec. 8, 1944 
Emmons, William H., Univ. of Minnesota, Minneapolis, Minn..................... Feb. 28, 1946 
Gould, Charles Newton, Box 680, Norman, Oct. 13, 1943 
Harris, Gilbert Dennison, 126 Kelvin Pl., Ithaca, N. Mar. 19, 1935 
Lawson, Andrew Cowper, Bacon Hall, Univ. of California, Berkeley, Calif.......... Dec. 22, 1937 
Mendenhall, Walter Curran, 9 E. Lenox St., Chevy Case, Md..................... Mar. 19, 1935 
Miser, Hugh D., U.S. Geol. Survey, Washington, D.C... Jan. 13, 1948 
Ordonez, Ezequiel, Abraham Gonzalez 79, Mexico City, Mex...................00. Dec. 28, 1935 
Sellards, E. H., Bureau of Economic Geol., Box B, Univ. Sta., Austin, Tex.......... Feb. 28, 1946 
Stille, Hans, Geol. Inst., Univ. of Berlin, Berlin, Germany........................ Mar. 15, 1937 
Twenhofel, W. H., Univ. of Wisconsin, Madison, Wis.................000.eeceeees Oct. 25, 1946 
Woolnough, Walter George, c/o W. L. ’Woolnough, “Calabonna,” Park Ave., Gordon, 
Wrather, William Embry, U. S. Geol. Survey, Washington, D.C................... Oct. 13, 1943 


COMPLETE LIST OF MEMBERS, ASSOCIATES, HONORARY 
MEMBERS, AND LIFE MEMBERS 


EXPLANATION OF SYMBOLS 


*Honorary Members. tLife Member. ||Associate. Members are not marked. The year refers to the date of election 
to membership. 


Abbey, Gerald Ellsworth, c/o Charles O. Abbey, R. F. D. 1, Platte City, Mo.................. "42 
||Abbott, Earl O. , Hudson’s Bay Oil & Gas Co., Ltd., 510 Ninth Ave., W., Calgary, Alta., Canada. . "46 
Abbott, John L., Pritchard & Abbott, Century Bldg. ., Fort Worth, *27 
aeons, ete Henry, Jr., Prod. Dept., The Texas Co., Box 951, Houma, La.. ere 
Abbott, Wayne Rosser, Wood River Oil & Refg. Co., Oklahoma City, A tr has "42 
Abel, Walter D., Calif. Div. of Corporations, 217 W. First St: os Angeles, Calif... "47 
38 


Abernathy, George Elmer, Kansas Geol. Survey, Pittsburg, ROCHE ET 
Abreu, Sylvio Froes, Mineral Industries Div., Av. Venezuela 82, Rio de Janeiro, Brazil, S. A... .’45 


Acheson, Cyrus Harold, International Ecuadorian Petr. Co., Guayaquil, Ecuador, S. A......... 39 
Achning, Walter J., independent, Milam Bldg., San Antonio, 38 
Ackerman, Edgar Dumont, Standard Oil Co. of Venezuela, Caripito, Venesuela; S.A... 2.2... 40 
\|Acosta-Sarmiento, Gonzalo, Edificio Colombia, Of. 602-603, Carrera 9, No. 14-36, Bogota, 
45 


Adams, Bradford Clarendon, consulting, Rm. 533, Roosevelt Bldg., 727 W. Seventh St., Los 


Adams, Clyde B., Socony-Vacuum Oil Co., Inc., Rm. 1700, 26 Broadway, New York, N. Y.....’41 
Adams, Elmo Honolulu Oil Corp., 215 Market Bt "30 
Adams, John Emery, Standard Oil Co. of 1240. Houston, Tex: 


Adams, Kilburn Elie, Jr., The Texas Co., Box 1801, "38 
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Adams, Robert James, Phillips Petr. Co., 3102 Milby, Wichita Falls, Tex.................... "42 
Adams, W. C., independent, 1224 Hazel Blvd., 24 
||Addington, Harold Wallace, The Calif. Co., Rangley, "43 
Addington, James William, Humble Oil & Refg. Co., 202 Humble Bldg., Houston, Tex......... "44 
Addison, Car] C., Pure Oil Co., 747 Canal Bldg., New 
Aderman, Charles Vidor, Keystone Explor. Co., "2813 Westheimer Rd., Houston, Tex.......... "45 
Adkisson, Albert W. , independent, 2019 W. T. Waggoner Bldg., Fort Worth, Tex............. "34 
Adler, Frank | Stanolind Oil & Gas Co., 619 N. Eleventh St., Garden City, EE ee "45 
Adler, Joseph L., Independent Prospecting Co., go1 Esperson Bldg., 
Agee, Flint Humphrey, United Geophysical Co., Huntington Park, 38 
Agey, Charles Samuel, Amerada Petr. Corp., Box 2249, Casper, Wyo 38 
Agney, Allen Francis, Stanford Univ., Stanford "44 
Agnich, Fred J., Geophysical Service, Inc., 6000 Lemmon Ave., Dallas, Tex..................- "41 
Aguerrevere, Pedro I. , Estados Unidos de Venezuela, Apt. 1253, Caracas, Venezuela, S. A...... = 
Aguerrevere, Santiago E., Estados Unidos de Venezuela, Apt. 1253, Caracas, Venezuela, S. A.. 
Aimer, James D., Barnsdall Oil Co., 427 Ricou-Brewster Bldg., Shreveport, La................ "706 
Ainsworth, David, Western Petr. Explor. 23 
Aitken, William Ernest, Richmond Petr. Co. of Colombia, Apt. Postal 2760, Bogota, Colombia, 
Akkerman, Richard Pete, Gulf Oil Corp., "4I 
Alagood, Robert Henson, Sunray Oil Corp., 526 Ricou-Brewster Bldg., Shreveport, La......... 30 
Alba y Soto, Alonso de, Petroleos Mexicanos, Apt. 150, Tampico, Tamps., Mex............... "45 


Albear, Jesus Francisco de, Ministerio de Agricultura, Edifico Castro, Calle 25, No. 160 wna 


Albert, Bui Richard, Jr., Mud Products, Inc., 508 Philtower Bldg., Tulsa, Okla.............. "42 
Albertson, Maurice M., Box 11 54, Houston, 
\|Albright, Charles C., jr., Long Beach Oil Devel. Co., 2 58 5 % Santa Clara, Long Beach, Calif.. 
Albright, Emory Glenn, The Atlantic Refg. Co., Dallas, T 
Albritton, Claude Carroll, Jr., U. S. Geol. Survey, Dallas, Tex "39 
Alcock, Charles William, The Atlantic Refg. Co., Dallas, "47 
Alcorn, Avary Hunt, The Atlantic Refg. Co., 1742 Milam Bldg., San Antonio, Tex............ 132 
Alcorn, James Munrex, Pacific Islands Engineers, Guam, M. I... "42 
Alderman, Willis Howard, Stanolind Oil & Gas Co., Sweetwater, Tex. .............-0.ec0ee- "47 
— Henry R., Geol. Society of America, 419 W. ’One Hundred Seventeenth St., New York, 
Alexander, Clyde Wayne, Dixie Geol. Service, 202 Tower Bldg., Jackson, Miss................ 38 
Alexander, Joseph Watrous, Cities Service Oil Co., Masonic Bldg., Bartlesville, Okla.......... "43 
Alexander, Walter Herbert, Jr., Texas A. & M. College, College Station, "42 
Allan, Thomas H. , consulting, Union Nat]. Bank Bidg., "24 
\|Allardyce, Robert Edward Lee, Jr., Stanolind Oil & Gas Co., Box 40, Casper, Wyo........... - 
Allen, Alton C., Rowan & Nichols Oil Co. ., 903 Commercial Standard Bldg., Fort W orth, Tex.. 
Allen; Bryant W., W: oodley Petr. Co., ait Deposit Guaranty Bank Bldg., Jackson, Miss........ 25 
Allen, Charles Gardner, Standard iGo. of Call. Tatts "47 
Allen, Charles Maurice, Phillips Petr. Co., 521 Esperson Bldg., Houston, Tex................. 46 
Allen, Donald M., Westgate-Greenland Oil Co., 1022 Union Natl. Bank Bldg., Wichita, Kan... .’24 
Allen, E. G., independent, 6745 Avalon Ave., Dallas, Tex..........cccecssesecccccececsccses “27 
Allen; Frank Tilbury, Gulf Research & Devel. Co., Box 39 
\|Allen, Fraser Hall, Stanolind Oil & Gas Co., Box. "43 
Allen; John Eliot, Dept. of Earth Sciences, Pennsylvania State College, State College, Pa....... "40 
\jAllen; Lynn D. , Socony -Vacuum Oil Co. of Venezuela, Apt. 246, Caracas, Venezuela, S. A.....’47 
Allen, Stanley R, Humble Oil & Refg. Co., 808 Humble Bldg., Houston, Tex................. a 5 


Allen, William Hammond, Shell Oil Co., Inc., Box 1509, Midland, ‘40 
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Alber Vene ( Apt. de Correos No. 1031, Caracas, Venezuela, 
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||Allen, William Odis, Jr., Bay Petr. Corp., 1006 Brown Bldg., Wichita, Kan.................. "39 
Allm, mopert, Gull Rete. Co., Bor 37, Parvey, U8... "47 
Allon, Meyer Michael, Gulf Research & Devel. Co., Box 2038, Pittsburgh, Pa................. "37 
oem Luis Alves de, Conselho Nacional do Petroleo, Bahia, Brazil, S. A.................. "47 
Almgren, Alvin Arnold, The Superior Oil Co., Bakersfield, "47 
Alpha, Andrew G., General Petr. Corp., Great Falls, Mont.................20cccesccccsccces "43 
||Alquist, Francis Nelson, Dow Chemical Co., Midland, 
Altinli, Ibrahim Enver, Div. of Geol. Sciences, Calif. Inst. of Tech., Pasadena’, Calif........... 48 
||Alvarado, Benjamin, Ministerio de Minas y Petroleo, Bogota, Colombia, S. A................ 38 
Alvarez, Manuel, Jr., Petroleos Mexicanos, Nogal 52, Mexico, D. F., Mex................000: "36 
Ambrose, A. W., Cities Service Oil Co., Box 395, Bartlesville, Okla... "19 
Ames, Edward W., consulting, Box 2091, San Antonio, Tex... "19 
— Walter Lamm, Stanolind Oil & Gas Co., Wichita Falls, Tex....................000- "46 
Amsden, Edgar A., Stanolind Oil & Gas Co., Box 1092, Shreveport, La............... 200006. "47 
Amstutz, Platte T., Jr., Amstutz & Yates, Inc., 406 K. F. H. Bidg., Wichita, Kan............. "44 
||Amuedo, Curtis Leyrer, Louisiana Geol. Survey, Geol. Bldg., Louisiana State Univ., Baton Rouge, 
James William, U. S. Bureau of Mines, Wichita Falls, Tex... 46 
Andersen, Harold V., Univ. of Louisiana, Baton Rouge, La... 40 
Anderson, Benjamin Louis, Skelly Oil Co., Box 1822, Pampa, Tex...............ccceccescees "45 
Anderson, Carl T., Republic Natural Gas Co., 1155 First Natl. Bldg., Oklahoma City, Okla.....’41 
Anderson, Carlos O., Texas Pacific Coal & Oil Co., Gainesville, Tex................-ceeeeeees "46 
Anderson, George Harold, 215 Cotton Exchange Bldg., Dallas, Tex................000-eeeeee "40 
em ey Howard T., Standard Oil Co. of Calif., Rosemead, Calif......................000- "44 
Anderson, Jack Q., Barnsdall Oil Co., 568 Haberfelde Bldg., Bakersfield, Calif................ 40 
Anderson, James Burt, Continental Oil Co., 601 W. Fifth St., Los Angeles, Calif.............. 738 
Anderson, John G., Jr., consulting, 901 Southern Standard Bldg., Houston, Tex............... "21 
Anderson, Keith Elliott, Missouri Geol. Survey, Rolla, Mo..................eeeeeeeeeeeeees 44 
Anderson, Kenneth Clyde, Skelly Oil Co., Box 993, Midland, Tex...................2eeeeeee "42 
Anderson, Oscar Samuel, Jr., Big Four Petr. Co., Box A., Oilton, 30 
Anderson, Payton Victor, Humble Oil & Refg. Co., 1405 Canal Bldg., New Orleans, La........ "46 
Anderson, Richard Jasper, Battelle Memorial Inst., Columbus, Ohio.................0.00000: "42 
Anderson, Richard S., Anderson, Huffman & Johnson, Box 1884, Midland, Tex................ "31 
||Anderson, Robert Edwin, Signal Oil & Gas Co., Los Angeles, Calif................2eeeeeeees "44 
Anderson, Robert G., independent, Box 2153, Abilene, Tex... °38 
||Anderson, Robert Lee, Geophoto Services, Inc., 305 E. & C. Bldg., Denver, Colo. ........... "47 
Anderson, Robert van Vleck, Stanford Univ., Stanford University, Calif..................2-.. 23 
Anderson, Rudolph Faraday, consulting, 415 Lumpkin Bldg., Mattoon, IIl................... "42 
||Anderson, Thomas Corwin Iliff, Chanslor-Canfield Midway Oil Co., 4549 Produce Plaza W., Los 
Anderson, Warren D., Anderson, Huffman & Johnson, Box 1884, Midland, Tex................ 27 
Andrau, Evert Willem Karel, consulting, Box 2408, Houston, Tex............-.-eeeeeeeeeeee 732 
Andrews, David Arthur, U. S. Geol. Survey, N. Interior Bldg., Washington, D. C............. "44 
Andrews, Harry Hugh, Seismograph Service Corp., 709 Kennedy Bldg., Tulsa, Okla........... 730 
Andrews, Philip, independent, Box 266, Boulder, Colo................. 725 
Andrews, Steriing, Guilt Oil Corp, Box 2100, Houston, Tes... 48 
Andrews, Thomas Gayleon, Univ. of Alabama, University, Ala...............c.ceeseeeeeeees "397 
Andrews, Wilton W., Humble Oil & Refg. Co., 863 Humble Bldg., Houston, Tex.............. "36 
Anisgard, Harry William, Creole Petr. Corp., Apt. 889, Caracas, Venezuela, S. A.............- "4I 
||Applegate, Margaret Jayne, Sun Oil Co., Home Bank Bldg., Toledo, Ohio.................-. "47 
Archie, Gustave Erdman, Shell Oil Co., Inc., Box 2099, Houston, Tex..............22eeeeeee: 38 
Argabrite, William Graeme, consulting, Box 33, Lewisburg, W. Va..........--:-++eeeeeeeeees 28 
Arellano, A. R. V., consulting, Ant, 8203, Mexico, .D: F., Mex... 
Arick, Millard B., independent, Box 87, Midland, Tex.............0.scccsecccccccecccseeces "27 
Arleth, Karl, Standard Oil/Co. of Calif., San Marino, Calif... "39 
Armstrong, Earle N., Tennessee Gas & Transmission Co., Box 2511, Houston, Tex............. '33 


Armstrong, Harold K., consulting, 601 Van Nuys Bldg., 210 W. Seventh St., Los Angeles, Calif... . 
Armstrong, J. M., Yeager & Armstrong, Box 990, Midland, Tex.............-:-eeeeeeeeeeeee i 
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|Armstrong, John A., Explor. Dept., Imperial Oil, Ltd., 606 Second St., W., Calgary, Alta. +, 
Peiicerenanay Robert Clark, Skelly Oil Co., 510 Petr. Bldg., Wichita, Kan...................4. "47 
Armstrong, Ursel Sidney, Shell Oil Co., Inc., Long Beach, 42 
Armstrong, William Burrus, The Ohio Oil Co., Tulsa, "47 
Arnold, Emmett L., Box 1423, Balboa, Canal 
Arnold, Ralph, consulting, 1205 Wilson Ave., San Marino, 18 
Aronson, Sam M., consulting, 1312 Magnolia Bldg., Dallas, 24 
Artman, George W. , consulting, 120 E. Kirk St., ~ 
Ashauer, Hans F., The Texas Co., King City, KY 
Ashley, Richard Moore, The Atlantic Refg. Co., Box 895, Lake Charles, La................... "39 
Ashmore, Le!and Wayne, Magnolia Petr. Co., Box 633, Midland, Tex........................ "44 
Aston, Charles Albert, Jr., consulting, 302 Booker Bldg., Artesia, N. Mex..................... "46 
Aszklar, Stanley J., Gulf Research & Devel. Co., Box 2038, Pittsburgh, Pa.................... "43 
Athy, Lawrence F., Geophysical Div., Continental Oil Co., Ponca City, Okla.................. 26 
Atkinson, William H., independent, 3101 Apco Tower, Oklahoma City, Okla.................. 22 
Atwater, Gordon I., consulting, Whitney Bank Bldg., New Orleans, La....................... 38 
Atwill, E. R., Union Oil Co. of Calif., 617 W. Seventh St., Los Angeles, Calif................. 31 
Augenthaler, Robert Lewis, Standard Oil Co. of Tex., Box 1249, Houston, Tex................ 38 
Aurand, Harry A., consulting, 1350 Bellaire St., 26 
Autin, Fritz L., Southland Royalty Co., 1607 Commercial Standard ei ., Fort Worth, Tex.. 217 
Austin, Arthur Cecil, The Ohio Oil Co., 1412 Thompson Bldg., Tulsa, Okla. ................. "47 
\|Austin, Robert Burton, The Calif. Co., Box 780, Denver, __ See IRS "41 
Autry, Vernon E., c/o Melvin M. Garrett, 1423 Republic Bank Bide., Dallas 1, Tex..........; 26 
Averitt, Paul, U. S. Geol. Survey, Washington, "4 5 
||Ay cardo, Man Matthew, Jr., International Engr. Co., 3rd FI., Soriano Bldg., Manila, P.L.... "40 
Ayers, Floyd M., Tropical Oil Co., Apt. 3533, Bogota, 
= Denys How ard, Central Mortgage & Housing Corp., 630 Homer St., Vancouver, B. C., 
||Backman, ~~ Edward, Gulf Research & Devel. Co., Box 2038, Pittsburgh, Pa.............. 29 
Bacon, Charles S., Jr., Case Inst. of Tech., Univ. Circle, Cleveland, 
Baddley, Elmer R., The Texas Co., Pasadena, 
Bader, Glenn Ernest, Humble Oil & Refg. Co., 802 Humble Bldg., Houston, Tex.............. "34 
\|Baer, Daurice rank, Western Gas Co., Box H, Bennett, N. "42 
wags 2 Hermanus, N. V. de Bataafsche Petr. Mij., Carel van Bylandtlaan 30, The Hague, 
Bailey, Clarence G., Shell Oil Co., Inc., Box 1817, Jackson, Miss...............2.-0.sceeeeeeees "43 
Bailey, James P., Standard Oil Co. of Calif., 605 W. Olympic Blvd., Los Angles, Calif............. "31 
Bailey, John James, Argo Oil Corp., Box 1814, Midland, "27 
Bailey, Lester, consulting, 1317 E. Armour, Kansas City, Mo......................-eeeeees: "47 
Bailey, Thomas L., consulting, 223 Chrisman Ave., Ventura, Calif...............2........... 24 
Bailly, Florent Houlding, Pantepec Oil Co. of Venezuela, Apt. 888, Caracas, Venezuela, S. A.. 
Baird, Chester A., Gulf Oil Corp., 17 Battery ‘New York, 721 
\|Baird, John Malcolm, Humble Oil & Refg. Co., "202 Humble Bldg., Houston, Tex............. 48 
Baker, Charles Laurence, S. Dak. Geol. Survey, Vermillion, S. Dak......................005: "19 
Baker, John Seaward, Shell Oil Co., Inc., Box 474, Leesville, "46 
Baker, Malcolm E., The Geotechnical Corp., Box 7166, Dallas, Tex......................06- 46 
Baker, Norval E., Iraq Petr. Co., Rm. 930, 500 Fifth Ave., New York, N, Y.................. 27 
Baker, Raymond F., The Texas Co., 135 E. Forty-Second St., New York, N. Y............... "17 


Baker, Roger Crane, Bureau of Research, Univ. of Arkansas, Fayetteville, Ark................ 48 
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Baker, Ronald Isaac, Burmah Oil Co. (India Concessions), Ltd, Box 272, Karachi, Pakistan, 
India 


||Baker, Sidney McClellan, Phillips Petr. Co., Box 388, Kermit, Tex...............0.0ce econ "47 
Baker, William A., Jr., consulting, 1515 Esperson Bldg., Houston, 24 
Bakke, W.E., consulting, 421 Milam Bldg., San Antonio, 28 
Balbin, Paul Davet, Stanolind Oil & Gas Co., Box 591, Tulsa, eee 46 
Bald, Warren: Arthur; Tne Olio Oil Co., Durango, Colo... "47 
||Baldo, Luis Antonio, Creole Petr. Corp., Apt. 889, Caracas, Venezuela, S. A..............045 "47 
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THE AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS 
CERTIFICATE OF INDEPENDENT PUBLIC ACCOUNTANTS 


To the Executive Committee 
of the American Association of Petroleum Geologists: 


We have examined the balance sheet of THE AMERICAN ASSOCIATION OF PETROLEUM 
GEoLocists at December 31, 1947, and the statement of income and surplus for the 
year then ended, have reviewed the system of internal control and the accounting pro- 
cedures of the Association and, without making a detailed audit of the transactions, have 
examined or tested accounting records of the Association and other supporting evidence, 
by methods and to the extent we deemed appropriate. Our examination was made in ac- 
cordance with generally accepted auditing standards and included all procedures which 
we considered necessary in the circumstances. 

In our opinion, the accompanying balance sheet and statement of income and surplus 
present fairly the position of THE AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS 
at December 31, 1947, and the results of its operations for the year then ended, in con- 
formity with generally accepted accounting principles applied on a basis consistent with 
that of the preceding year. 

ARTHUR YouNG & CoMPANY 
TuLsa, OKLAHOMA 
January 28, 1948 


FINANCIAL STATEMENT FOR THE YEAR ENDED DECEMBER 31, 1947 


SOCIETY OF ECONOMIC PALEONTOLOGISTS AND MINERALOGISTS 
BALANCE SHEET 
AT DECEMBER 31, 1947 


ASSETS 
CURRENT ASSETS: 
Accounts receivable leas reserve, 79.25 


PUBLICATIONS: 
Journals of Paleontology: 
Issued prior to 1947—23,646 journals at $.50 each (3,961 complete 
Issues 1 to 6 of 1947—1,245 journals at 
Journals of Sedimentary Petrology: 
Issued prior to 1947—3,850 journals at $.50 each (1,213 complete 


Issues 1, 2, and 3 of 1947—344 journals at cost...............4. 200.59 15,155.00 
FURNITURE AND FIXTURES less reserve, $493.34. 47.09 


$25,670.62 


CURRENT LIABILITIES: 


Amount payable to Paleontological Society... 1,186.36 
DEFERRED INCOME: 
Membership dues for 1948 and 1949. 1,444.87 3,583.70 


$25,670.62 


LIABILITIES AND SURPLUS 


SOCIETY OF ECONOMIC PALEONTOLOGISTS AND MINERALOGISTS 
STATEMENT OF INCOME AND SURPLUS 
FOR YEAR ENDED DECEMBER 31, 1947 


INCOME: 
Membership dues and subscriptions: 
Journal of Paleontology and Sedimentary Petrology.............. $ 904.00 
Journal of Sedimentary Petrology... 1,451.90 $ 6,229.50 
Sales of back numbers: 
Journal of Sedimentary Petrology. 775.50 2,669.30 
Donation from The American Association of Petroleum Geologists... . 2,000.00 
$11,372.72 
Less: Proportion of income accrued to Paleontological Society..... 1,186.36 
$10, 186.36 
COSTS AND EXPENSES: 
Cost of printing: 
Journal ef Sedimentary Petrology... 1,174.14 
Office supplies and expenses 
Expense of moving office 
Postage, telegraph, and delivery expense.................-..020008 386.88 
$8,762.44 
Adjustment for decrease in inventory of publications............... 690.11 9,452.55 


SOCIETY OF ECONOMIC PALEONTOLOGISTS AND MINERALOGISTS 
CERTIFICATE OF INDEPENDENT PUBLIC ACCOUNTANTS 


To the Council 
of Society of Economic Paleontologists aud Mineralogists: 

We have examined the balance sheet of Socrery oF Economic PALEONTOLOGISTS AND 
MINERALOGISTS at December 31, 1947 and the statement of income and surplus for the 
year then ended, have reviewed the system of internal control and the accounting pro- 
cedures of the Society and, without making a detailed audit of the transactions, have 
examined or tested accounting records of the Society and other supporting evidence, by 
methods and to the extent we deemed appropriate. Our examination was made in accord- 
ance with generally accepted auditing standards and included all procedures which we 
considered necessary in the circumstances. 

In our opinion, the accompanying balance sheet and statement of income and surplus 
present fairly the position of SocleTy oF ECONOMIC PALEONTOLOGISTS AND MINERALOGISTS 
at December 31, 1947, and the results of its operations for the year then ended, in con- 
formity with generally accepted accounting principles applied on a basis consistent with 


that of the preceding year. 
ARTHUR YounGc & CoMPANY 


TuLsa, OKLAHOMA 
January 28, 1948 
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JOINT ANNUAL MEETING, SHIRLEY-SAVOY HOTEL, 
DENVER, APRIL 26-29 


THOMAS S. HARRISON! anp CLARENCE E. MANION? 


Denver, Colorado 
AMERICAN ASSOCIATION OF Socrety or Economic PALEONTOLOGISTS 
PETROLEUM GEOLOGISTS AND MINERALOGISTS 
EXECUTIVE COMMITTEE CouNcIL 
Carroll E. Dobbin, President James A. Waters, President 
Ear! B. Noble, Past-President F. W. Rolshausen, Past-President 
George S. Buchanan, Vice-President John R. Sandidge, Past-President 
J. V. Howell, Secretary-Treasurer William A. Krumbein, Vice-President 
Clarence L. Moody, Editor Henryk B. Stenzel, Secretary-Treasurer 


Socrety oF ExPLoRATION GEOPHYSICISTS 
EXECUTIVE COMMITTEE 
Cecil H. Green, President 
. J. Jakosky, Past-President 
. L. Nettleton, Vice-President 
T. A. Manhart, Secretary-Treasurer 
M. King Hubbert, Editor 


Rocky MountAIN ASSOCIATION OF GEOLOGISTS 


CounciL 
Clarence E. Manion Laurence Brundall Stanley W. Lohman 
President First Vice-President Second Vice-Fresident 
K. C. Forcade 


Secretary-Treasurer 
Robert McMillan and Rodger F. Rhoades, Councillors-at-Large 


CONVENTION ARRANGEMENTS 


Thomas S. Harrison Arthur E. Brainerd 
General Chairman General Vice-Chairman 
ComMITTEE CHAIRMEN AND CO-CHAIRMEN 
Technical Program, A.A.P.G. Hotels and Housing 
N. W. Bass—R. L. Heaton Chas. S. Lavington—Laurence Brundall 
Technical Program, S.E.P.M. Publicity 
J. Harlan Johnson H. M. Crain—R. H. Volk 
Technical Program, S.E.G. Reception 
C. A. Heiland E. W. Scudder—V. Z. Smith 
Entertainment Registration 
Clarence E. Manion—K. L. Gow . _ Robert McMillan—A. W. Cullen 
Exhibits Service 
H. E. Christensen—C. R. McKnight K. C. Forcade—E. G. Hurd 
Field Trips Transportation 
J. W. Vanderwilt—F. M. Van Tuy] George R. Downs—J. H. Turner 
Finance Women’s Committee 
Harry W. Oborne—J. M. Kirby Mrs. J. Harlan Johnson—Mrs. A. E. Brainerd 
ANNOUNCEMENT 


The 33d annual meeting of the American Association of Petroleum Geologists will be 
held at the Shirley-Savoy Hotel, Denver, Colorado, on April 26-29, 1948. The 18th annual 
meeting of the Society of Exploration Geophysicists and the 22d annual meeting of the 
Society of Economic Paleontologists and Mineralogists will be held concurrently. The 
Rocky Mountain Association of Geologists cordially extends an invitation to all Associa- 
tion and Society members, and their wives, to attend the meetings. 


1 General chairman, convention arrangements. 
2? President, Rocky Mountain Association of Geologists. 
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Returns from preliminary cards indicate an even larger attendance at the Denver 
meeting than at the Los Angeles meeting last year. Your hosts are happy to have this large 
response for it means to them that you all like to come to Denver. It also indicates the im- 
portance the Rocky Mountain region has attained since the last meeting here in 1942. 
However, such a large attendance means a great deal of work for our Hotels and Housing 
Committee and it will need your full cooperation in making hotel reservations and ac- 
ceptance of available space. In addition to the several larger hotels, the committee must 
utilize many small hotels, some of which will be several blocks from the headquarters. 
We know that exploration geologists, paleontologists, and geophysicists are highly adjust- 
able individuals and accustomed to taking conditions as they are. We will strive to make 
up in good old western hospitality whatever we lack in accommodations. 

A feature of the 1942 meeting that was greatly enjoyed by all our guests was the white 
April shower arranged by the Service Committee. In an effort to repeat this feature, the 
committee is now negotiating an agreement with Nevada and Utah, whereby those states 
will not de-ice our clouds during the period of the meeting. 


TECHNICAL PROGRAM 


The technical program will include papers of regional scope pertaining to the Rocky 
Mountain area, except in a few cases where local areas or fields are of especial interest to 
geologists at the present time. Other papers of general interest will also appear. From 20 
to 30 minutes have been allotted for presentation, with an additional 10 or 15 minutes for 
discussion. 

The technical program will begin on Monday evening, April 26, with a paper by V. F. 
Parry, of the United States Bureau of Mines, titled, “Prospects for Conversion of Western 
Coals to Synthetic Liquid Fuel.” Tuesday morning will be devoted to the opening of the 
convention, the presidential addresses for the three societies, and to the various awards. 
The afternoon session will include Mid-Continent papers on the occurrence of oil in the 
Arbuckle and Ellenburger formations, on the “golden trend” of McLain and Garvin 
counties, Oklahoma, and on the Leduc oil field of Alberta, Canada. 

The second day, Wednesday, April 28, and perhaps extending into the third, will be 
devoted to a symposium on the Rocky Mountain region, in which general papers will be 
given on the orogeny of the Front Range, and on a résumé of oil-finding. Regional and 
statewide papers will be given on the stratigraphy and paleogeography of Colorado, Wy- 
oming, Utah, and Montana, and adjacent areas. 

On Thursday, April 29, a variety of papers will be given, on several localities outside 
the Rocky Mountain area, including one of the Permian basin and one concerned with gas 
resources. Several short papers are planned on the geology, paleontology, and oil prospects 
of Naval Petroleum Reserve No. 4 in northern Alaska. 

The annual business meeting for the A.A.P.G. is scheduled for Thursday also. 

On Wednesday afternoon, the S.E.P.M. will hold a meeting of its Research Com- 
mittee, and the remainder of the day will be devoted to a symposium on Dwarf Faunas. 
On Thursday, April 29, general and foreign papers will be presented in the morning, and 
domestic papers in the afternoon. Meetings will be held at the Cosmopolitan Hotel. 

Meetings of the S.E.G. will begin Monday morning, April 26, and continue through 
Wednesday, April 28. Wednesday papers are in the nature of a symposium on the appli- 
cation of geophysics to mining prospecting. On Thursday morning several buses will be 
chartered to take S.E.G. members to the Federal Center in Denver for an inspection of 
the laboratories of the Reclamation Bureau and the Topographical Branch of the U.S.G.S. 
and other facilities. The group will have lunch at the Federal Center after which the buses 
will take them to Golden, Colorado, where they will inspect the geophysical laboratories 
of the Colorado School of Mines. As an added feature of the trip, depending on the wishes 
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of the group, there will also be a brief inspection of the Coors Brewery Plant. The group 
will then return to Denver in time for cocktails. The price of the trip including lunch will 
be $3.00 per person. All S.E.G. members who wish to join this inspection trip are asked 
to notify the Registration Committee at the time they return their requests for hotel 
reservations. Tickets for the trip will be available at the registration desk in the Shirley- 
Savoy Hotel. Meetings of the S.E.G. will be held in the Cosmopolitan Hotel. 


GENERAL OUTLINE OF PROGRAM 


Sunday, April 25 Arrival of special trains. 
Monday, April 26 Joint registration at Shirley-Savoy Hotel. A.A.P.G, andS.E.G. committee 
meetings. 
Pre-convention field trip along the foothills of the Front Range between 
Golden and Boulder. 
S.E.G. technical sessions. 
Night “Prospects for Conversion of Western Coals to Synthetic Liquid Fuel,” by 
V. F. Parry, United States Bureau of Mines. 
Tuesday, April 27 
A.M. Joint session. Presidential addresses and awards. 
P.M. Joint session. Papers on Mid-Continent fields. General geophysical papers. 
Wednesday, April 28 
A.M.-P.M. A.A.P.G. Symposium on the Rocky Mountain region. 


S.E.G. Technical papers. 
P.M. S.E.P.M. Research committee meeting. 
S.E.P.M. Symposium on Dwarf Faunas. 
Thursday, April 29 
~  AM—P.M. A.A.P.G. Geology and development papers. 
Short papers on the Naval Petroleum Reserve No. 4, Northern Alaska. 
Annual business meeting. 
S.E.G. Inspection trips. 
A.M. S.E.P.M. General and foreign papers. 
P.M. S.E.P.M. Domestic papers. 
Night Dinner and dance at the Shirley-Savoy Hotel. 
Friday, April 30 Post-convention field trips. 


No. 2. Two-day field trip along the Front Range in the vicinity of Colorado 
Springs, Canon City, and the Royal Gorge. 

No. 3. Three-day field trip to Glenwood Springs, oil-shale development at 
Rifle, and Leadville district. 


JOINT AND A.A.P.G. TECHNICAL SESSIONS—TENTATIVE 


APRIL 26, EVENING 
1. V. F. Parry, U. S. Bureau of Mines, ‘Prospects of Conversion of Western Coals to Synthetic 
Liquid Fuel” 


APRIL 27, MORNING 

Convention called to order. Star Spangled Banner 
C. E. Manion, Address of Welcome 

J. A. Waters, S.E.P.M. Presidential Address 

C. H. Green, S.E.G. Presidential Address 

Carroll E. Dobbin, A.A.P.G. Presidential Address 
Awards and Honorary Memberships 
Announcements 


TONEY 


AFTERNOON 

1. F. H. Lahee, “Statistics of Exploratory Drilling, 1947” 

2. J. G. Bartram, E. F. Shea, and W. C. Imbt, “The Occurrence of Oil in the Arbuckle and 
Ellenburger Formations of the Mid-Continent Area” 

3. R: M. Swesnik, “The Golden Trend of McClain and Garvin Counties, Oklahoma” 

4. D. B. Layer, “The LeDuc Oil Field, Alberta, a Devonian Coral Reef Discovery” 
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EVENING 
1. J. T. Duce, “Middle East Oil Fields, Their Reserves, etc.” 


APRIL 28, MORNING 

1. M. L. Krueger, “Résumé of Oil- Finding i in Rocky Mountain Region” 

. C. J. Hares, “Orogeny of the Rockies” 
. R. L. Heaton, “Mesozoic and Late Paleozoic History of Colorado and Adjacent Areas” 

4s H. D. Thomas, “Regional Stratigraphy and Structure of Wyoming” 

AFTERNOON 

1. E. M. Spieker, “Orogenic Record of Central Utah” 

2. A. A. Baker, J. W. Huddle, D. M. Kinney, “Paleozoic Geology of the North and West Sides 
of the Uinta Basin, Utah” 

3. L. L. Sloss, “Tectonic Control of Paleozoic Sedimentation in the Montana Area” 


APRIL 29, MORNING 

1. J. M. Hills, “Regional Paleogeography of the Northern Part of the Permian Basin of West 
Texas and New Mexico” 

2. A. J. Eardley, “Paleotectonic and Paleogeologic Maps of the Central and Western Part of 
North America” 

3. G. F. Moulton, “Gas for the Future” 

4. George Gates, “General Geologic and Geographic Pictures of Naval Petroleum Reserve 
No. 4, Northern Alaska” 

ee Ss. CF Payne, “Stratigraphic Facies Analysis in Naval Petroleum Reserve No. 4, Northern 


Alaska” 
AFTERNOON 
1. H. W. Scott, “Age of the Amsden Formation in Montana and Wyoming” 
2. Max W. Ball, “Petroleum Supply Situation” 
3. Hall Taylor, “Stratigraphic Studies in Ethiopia” 
4. D. M. Delo, “The Geologist in the Armed Services, World War II” 
5. Annual Business Meeting 


EVENING 
Western Dinner and Dance 


FIELD TRIPS 


One pre-convention field trip (No. 1) and two post-convention trips (No. 2 and No. 3) 
are planned. 

No. 1. This pre-convention field trip is planned in the foothills along the Front 
Range from Boulder to Golden on Monday, April 26. Warren O. Thompson, of the 
University of Colorado, will lead the group in the Boulder area, and F. M. Van Tuy], of 
the Colorado School of Mines, in the Golden area. 

No. 2. One post-convention trip will leave Denver at 8:00 a.M., Friday, April 30, re- 
turning to Denver late in the afternoon of Saturday, May t. The first day, Friday, will be 
devoted to a study of the stratigraphic features in the Colorado Springs area, and the night 
will be spent at Colorado Springs. The second day, Saturday, will cover the geology from 
Colorado Springs, including the Florence area, to Canon City and the Royal Gorge, return- 
ing to Denver in the late afternoon. 

Those desiring to go east or south from Colorado Springs at the end of the first day or 
second day may do so. 

No. 3. A second post-convention trip will leave Denver at 8:00 A.M., Friday, April 30, 
and return to Denver early Sunday evening, May 2. Total distance of travel: 525 miles. 
The first day will include a part of the Denver basin, the Front Range, the Mosquito 
Range and the pre-Cambrian to Cretaceous formations along the Eagle River and Colo- 
rado River to Glenwood Springs, where the night will be spent. The morning of the 
second day, Saturday, will be at the mine and retort of the Oil-Shale Demonstration 
Plant of the United States Bureau of Mines. In the afternoon the trip will proceed via 


| 

| 

\ 

| 


ASSOCIATION ROUND TABLE 509 


Gilman and Tennessee Pass to Leadville, where the second night will be spent. On the third 
and last day, Sunday, the pre-Pennsylvanian formations on Trout Creek and the interest- 
ing structural features in South Park will be studied. Return to Denver will be over 
Kenosha Pass and across Front Range. 

Those desiring to proceed west from Glenwood Springs at the end of the first day, or 
after the visit to the Oil-Shale Demonsiration Plant on the second day, may do so. 

Transportation is planned by motor bus and costs will be prorated and paid by each 
person attending. Problems related to transportation and hotel accommodations make it 
necessary to make definite reservations by those who wish to attend either the No. 2 or 
No. 3 post-convention field trip. All members will receive cards under separate cover, pro- 
vided with space for field-trip reservations. Please indicate on the card whether or not you 
plan to participate. 

EXHIBITS 


Desirable advertising space for exhibits of equipment, maps and services used in pe- 
troleum exploration is available in the Empire Room of the Shirley-Savoy Hotel, across the 
lobby from the technical meetings. Parties interested in purchasing space and arranging for 
exhibits should immediately write to H. E. Christensen, Box 2100, Denver 1, Colorado. 


ENTERTAINMENT 


The only planned entertainment, other than ladies entertainment, is a western dinner 
and dance in the Lincoln Room of the Shirley-Savoy Hotel on Thursday night, April 29. 
The Rocky Mountain region being the last great frontier for oil exploration, members and 
their wives may leave their tuxedos and evening dresses at home and bring their frontier 
clothes (less expensive too!). 

Entertainment for the visiting ladies is being planned by a group under the direction 
of Mrs. J. Harlan Johnson. On Monday, April 26, the ladies may participate with the men, 
in a short field trip to the mountains. On Tuesday, April 27, a visit to the Colorado Mu- 
seum of Natural History is planned, together with a reading by Louise Mullins in the 
Phipps Auditorium. On Wednesday, April 28, the ladies will be guests at ‘““My Ladies 
Show Under the Clock in the Tower,” followed by a tea honoring the wives of the presi- 
dents. Thursday night the annual dinner and dance will be held in the Lincoln Room of 
the Shirley-Savoy Hotel. 

Mr. Arthur M. Oberfelder of the Oberfelder-Slack Management, has announced that 
a select cast of the Metropolitan Opera Association will appear in Denver, Monday and 
Tuesday, April 26 and 27. Operas presented will be Aida, La Bohéme, and Carmen. Reser- 
vations could not be delayed until this present announcement is received by members, 
and Mr. Oberfelder, with the help of the Ladies Entertainment Committee, has been kind 
enough to send announcements and requests for reservations to those members who have 
indicated on the preliminary cards, their intention to attend the meeting. 


ALUMNI LUNCHEONS 


A number of alumni luncheons will be arranged for groups large enough to make a 
special luncheon advisable. Those wishing to participate in alumni luncheons should so 
indicate on cards that will be later received. 


HOTELS AND HOUSING 


The Housing Committee has obtained commitments for comfortable rooms from all 
of the better and most conveniently located hotels. A form has been mailed to all mem- 
bers, for applying for definite hotel reservations. When this form is received it should 
be filled out and immediately mailed to the Denver Convention and Visitors Bureau. 
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Those who can and wish to arrange for their own housing in private homes are en- 
couraged to do so. 

Try to avoid requesting a single room. If possible, team up with another person and 
request a double room. Because of the limited number of single rooms available, you will 
be more certain of securing accommodations if you will share a room. Should you agree to 
share a room and are unable to find a partner, the Housing Committee will assign you a 


partner. 
Your arrival on Sunday, April 25, will save you much confusion and will relieve the 


inevitable congestion expected on Monday, April 26. 


DENVER HOTELS 


Rates on double rooms with bath 

SHIRLEY-SAVOY $2.75 to $6.00 DESOTO $3.50 to $5.00 

(Headquarters) KENMARK $5.00 to $6.00 
ADAMS $4.50 to $6.00 OLIN $5.00 to $7.00 
ALBANY $3.85 to $8.00 OXFORD $4.50 to $7.00 
ARGONAUT $5.00 to $8.00 PARK LANE $8.00 to 10.00 
AUDITORIUM $5.00 to $6.co (Excellent hotel in residential section) 
BROWN PALACE $7.70 to $9.00 PLAZA $5.00 to $6.00 
COLORADO $5.00 to $6.00 ROOSEVELT $3.00 to $5.50 
CORY $4.00 to $5.00 SEARS $6.50 to $7.50 


COSMOPOLITAN $7.50 to 11.00 


Correspondence addressed to any of the designated hotels will be referred directly to 
the Housing Committee. When all the available rooms at these hotels are taken, the com- 
mittee will make assignments at other well located and comfortable hotels. 

Some of the country’s finest motor courts are to be found in Denver and suburbs. If 
you are driving, perhaps you will prefer this type of accommodation. The Housing 
Committee will secure reservations with one of the best motor courts if you indicate this 
on the application form. Advance deposits of $10 will be necessary to hold motor-court 
reservations but this should not be paid until you receive confirmation directly from the 
court and it should then be sent to the court and not to the Convention Bureau. 


SPECIAL TRAIN FROM HOUSTON 


The Houston Geological Society, with the cooperation of the Dallas Geological Society 
and the Fort Worth Geological Society, is sponsoring a deluxe Special Train to the 33d 
annual meeting of the A.A.P.G., in Denver, Colorado, April 26-29. The special train, with 
members aboard from the Gulf Coast region, will leave Houston over the Burlington Lines 
Saturday, April 24, at approximately 2:30 P.M., and is scheduled to arrive in Denver, 
Colorado, Sunday, April 25, at 3:30 p.m. Special cars from other points in Texas will be 
picked up ew route. Printed itineraries, giving detailed schedules of trains making connec- 
tions with the special train, will be mailed to members living in Alabama, Arkansas, Flori- 
da, Louisiana, Mississippi, and Texas. 

No special train will be run on the return trip and those making the return trip may 
do so by the Burlington, Santa Fe, or Missouri Pacific Lines. Return by any route other 
than Burlington may be made at a small additional cost. 

It is suggested that those receiving the printed itinerary discuss with their local ticket 
agent their route of return. A round-trip ticket from Houston and return including lower 
berth and federal tax will cost approximately $91.95. Compartments and drawing-room 
accommodations will be slightly higher. Fares from all principal _—_ will be quoted in 
the printed itinerary now being mailed. 

It should be emphasized that no one connected with the sal train has any connec- 
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tions with the Denver Hotel Reservations Committee of the A.A.P.G. Individual mem- 
bers should continue to make Denver hotel reservations through the National Housing 
Committee, attention C. S. Lavington and Laurence Brundall. 

It is suggested that all members read the joint meeting announcement in this issue of 
the Bulletin for all details pertaining to Denver hotel reservations. A hotel room reserva- 
tion card has been mailed each member for return to the Denver committee. 

The Burlington officials have promised the best available type of equipment and mo- 
tive power for this special train, including a stream-line diesel-electric locomotive, the 
“Vista-Dome”’ (the penthouse car with glass-enclosed dome to permit unrestricted view 
of the countryside), full-car lounge with piano, latest type diners and good Pullman cars. 
The special train itself will be limited to approximately 18 cars and any overflow or late 
reservations will move on the regularly scheduled Burlington trains. It is therefore impor- 
tant that you make your reservations early if you wish to have accommodations on the 
special train. 

The Houston Geological Society extends a cordial invitation to all members of the 
A.A.P.G. living in Alabama, Arkansas, Florida, Louisiana, Mississippi, and Texas to join 
us on this special train. 


CarLTon D. SPEED, JR. 
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A.A.P.G. OFFICERS-ELECT 
(TERM OF OFFICE TO BEGIN AT END OF ANNUAL MEETING, APRIL, 1948) 


PRESIDENT PAUL, WEAVER 


SECRETARY-TREASURER J. V. HOWELL 


VicE-PRESIDENT Roy MERRILL BARNES 


Epitor C. L. Moopy 
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AT HOME AND ABROAD 


NEWS OF THE PROFESSION 


Announcement has been made of the creation of four $1,000 graduate fellowships 
leading to the Master’s degree at the University of Wichita by the University of Wichita 
Foundation for Industrial Research. W. M. Jardine, president of the University, and W. B. 
Burnett, director of the Foundation stated in their announcement that the fellowships are 
being awarded to stimulate graduate study and encourage industrial research pertinent to 
the activities of the Wichita area. Graduates of accredited colleges and universities are 
eligible for the fellowships which will be awarded on the basis of merit. The recipients will 
be awarded $1,000 plus an allowance for tuition and fees. The University of Wichita will 
remunerate the fellows for any part-time teaching or assisting which may be required. The 
awards are to be made in the fields of aeronautical engineering, chemistry, petroleum 
geology, and bacteriology. The thesis subjects must pertain to problems of importance to 
the Wichita area. Complete information on the awards may be obtained from the Chair- 
man of the Committee on Scholarships and Student Aid, University of Wichita, Wichita 6, 
Kansas, 


Bit C. Tucker has left the Seismograph Service Corporation as party chief of a re- 
flection-seismograph crew to become a seismologist with P. E. NARVARTE, consulting geo- 
physicist, 307 Insurance Building, San Antonio, Texas. 


The Shreveport Geological Society, Shreveport, Louisiana, listened to GEORGE 


Harris, geologist for the Ormond Corporation, at the State Exhibit Building, in February. 
The subject was “The Wesson Field, Arkansas.” 


JosEpuH J. ZorICHAK is administrative assistant in the office of the American Petroleum 
Institute at 1205 Continental Building, Dallas, Texas. 


J. Roy McCoy has resigned from the Anton Oil Corporation, Fort Worth, to open an 
office as consulting geologist at 3102 30th Street, Lubbock, Texas. 


KENNETH G. BoLino, formerly geologist with the Pure Oil Company at West Branch, 
Michigan, is employed by S. D. Jarvis, 1005 Hulman Building, Evansville, Indiana. 


W. Forp Younc is manager of the American International Fuel and Petroleum Com- 
pany, Apartado 376, Managua, Nicaragua. 

BENJAMIN A. DALEON is with the Far East Oil Development Company, Inc., in 
Manila, Philippine Islands. 


A. C. BERTRAM is employed by D. D. Feldman, First National Bank Building, Hous- 
ton, Texas. 


N. B. SuAVE may be addressed in care of the Standard Vacuum Petroleum Maat- 
schappij, Soengei Gerong, Palembang, Sumatra. 


Ronatp I. BAKER is with the Burmah Oil Company (India Concessions) Ltd., Box 
272, Karachi, Pakistan. 


O. C. LesTER, Jr., has resigned from Amerada Petroleum Corporation and retired 
from active participation in geophysics. His new address is Box 326, Route 1, Aurora, 
Oregon. 
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W. K. EsceEn has been transferred to Cairo, Egypt, as assistant general manager of 
the Standard Oil Company of Egypt, S.A. 


F. J. PETTIJOHN, of the department of geology of the University of Chicago, is the new 
editor of the Journal of Geology, succeeding R. T. CHAMBERLIN, who is now editor emeritus. 


ARTHUR SEBERT PRICE, of the Gulf Oil Corporation, Chase, Kansas, died on January 
31, at the age of 43 years. 


A. A. Curtice, of the United Engineering Corporation, New York City—and the 
world—talked before the Tulsa Nomads, February 2. On April 28, he addresses the gradu- 
ating class of the United States Naval Academy, Annapolis, Maryland, on the “Interna- 
tional Petroleum Situation and Its Relation to the United States Navy.” 


C. T. Jones, manager of foreign exploration for the Stanolind Oil and Gas Company, 
spoke on “‘Geology of the Rift Valleys of Africa,” at the meeting of the Tulsa Geological 
Society, February 9. 


Evin M. Hursvt, Jr., has completed the work toward his Master of Arts degree 
at the University of California and has accepted a position with the Shell Oil Company, 
Inc. His address is currently Box 549, Carlsbad, New Mexico. 


GacE V. Lunp, of San Francisco, California, has been elected to the board of directors 
of the Standard Oil Company of California. Since 1945 he has been chairman of the board 
of the California Company and the Standard Oil Company of Texas. 


Sipney A. Stusss has closed his office in Tallahassee, Florida, and is now operating as 
a consulting geologist at 531 Esperson Building, Houston, Texas. 


Rosert M. Bearty has changed from the International Petroleum Company, Ltd., 
Lima, Peru, to the Trinity Petroleum Company, Houston, Texas. 


AvucusTIn E. LoMBARD, recently assistant professor at the University of Geneva, 
Switzerland, has been appointed ordinary professor at the University Libre of Brussels, 
Belgium, and chairman of the department of geology. 


James W. KisLInc, JR., has returned from 7 months with the Sinclair Oil Comapny 
in Ethiopia. He has resumed private consulting practice in the United States. His address 
is 1343 East 19th Street, Tulsa, Oklahoma. 


T. J. Burnett, JR., is with the Tide Water Associated Oil Company, Houston, 
Texas. 


President C. E. Dossin, of Denver, Colorado, and secretary-treasurer J. V. HOWELL, 
of Tulsa, Oklahoma, were in Calgary, Canada, the last week in February, visiting the 
Alberta Society of Petroleum Geologists. 


Past-president EarL B. NoBLE is in Paraguay for several weeks, where the Union 
Oil Company of California is exploring for oil. 


The Geological Forum of the Pacific Section met at the University of California at 
Los Angeles, February 16. The following papers were presented: “Geology of the Domin- 
guez Oil Field,” by ALBERT F. Woopwarp, Union Oil Company of California; “Aspects 
of the Geology of Portugal,” by CriveE A. MENDELSOHN, consulting geologist; and 
“Colored Movies of the Navy’s Work in the Arctic,” by Captain Vic WILHELM, United 
States Navy. . 
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Joun R. GisBurRNE has resigned from the Shell Oil Company, Inc., and is associated 
with GEORGE P. HarpIsoN, 426 Wichita National Bank Building, Wichita Falls, Texas. 


RicHARD N. SPENCER, formerly with the Magnolia Petroleum Company is in the 
employ of the Union Oil Company of California at Corpus Christi, Texas. 


Irvin B. Murray, Jr., has left the McCarthy Oil and Gas Company. He is in the 
geological department of The California Company, New Orleans, Louisiana. 


GrorcE R. HEyt, recently with the United States Geological Survey, is now with 
the Creole Petroleum Corporation, Caracas, Venezuela. 


WALTER J. OsTERHOUDT, of the Gulf Research and Development Company, dis- 
cussed ‘‘Seismograph Exploration of an Ancient Mississippi River Channel,” before the 
Houston Geological Society, February 9. 


The American Association for the Advancement of Science Centennial Celebration 
will be held in Washington, D. C., September 13-17. 


The International Petroleum Exposition Silver Jubilee will be held in Tulsa, Okla- 
homa, May 15-22. 


SHERMAN A. WENGERD, assistant professor of geology at The University of New 
Mexico, Albuquerque, is president of the University of New Mexico Aeronautical Associa- 
tion, a flying club dedicated to the advancement of flying in New Mexico. 


CuarLes H. Dressacnu, formerly assistant manager and chief geologist, became 
general agent of the Colombian Gulf Oil Company with headquarters in Bogota, Colombia, 
effective February 1. His last domestic assignment was with the Western Gulf Oil Com- 
pany. 

R. M. Swesnik, Anderson-Prichard Oil Corporation, Oklahoma City, Oklahoma, 
spoke on “Stratigraphic Convergence Problems in Oil Finding,” before the Tulsa Geo- 
logical Society, February 23. 


Haroitp R. WANLEss, professor of geology at the University of Illinois, spoke on 
February 12 at East Lansing, Michigan, to the Michigan Geological Society on “Cycles 
in the Deposition of Sediments.” On February 13, he spoke at the University of Michigan 
at Ann Arbor on “The Graphic Representation of Sedimentary Facies,” and “The Strati- 
graphic Column of the Camp Davis Region.” 


Joun H. Davis has resigned from the Ohio Oil Company to accept employment with 
the Continental Oil Company, Lafayette, Louisiana. 


LAURENCE BRUNDALL, vice-president of Geophoto Services, Denver, is spending 
several months in Brazil as advisor to the Brazilian National Petroleum Council on 
photogeological exploration. 


RoBerT THURRELL, recently with the Alaska branch of the United States Geological 
Survey and Curtis AMUEDO, recently graduate student and instructor at Louisiana State 
University, are now with Geophoto Services, Denver. 


The annual meeting of the Alberta Society of Petroleum Geologists was held on 
January 12, in the Palliser Hotel, Calgary, Alberta. The following officers were elected 
for 1948: W. P. Hancock, president; D. PENNER, vice-president; F. A. McKInnon, 
business manager; J. G. GRAY, secretary-treasurer. 
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Martin G. Miter, of the J. S. Abercrombie Company, spoke on “Practical Aspects 
of Gas Cycling,” before the Houston Geological Society, February 23. 


The Pacific Section of the Association held a luncheon meeting, March 4, at the Clark 
Hotel, Los Angeles. RoBERT P. SHarpP, professor of geomorphology at California Institute 
of Technology spoke on “Geological Exploration in the St. Elias Range, Canada.” 


M. W. Futter, of Tulsa, Oklahoma, has resigned his position as chief geologist of the 
Carter Oil Company, and will engage in private consulting practice. 


GrorcE A. MussELMAN has been appointed chief geologist of the Carter Oil Com- 
pany, Tulsa, Oklahoma. 


The executive committee of the Association has authorized the appropriation of a 
nominal amount to assist CHARLES E. DECKER in the completion of his research study 
of the Athens shale, a project in which he has been engaged for several years. 


The Missouri School of Mines and Metallurgy and the State Mining Experiment 
Station offer several opportunities to qualified graduate students for appointment as 
research fellows or graduate assistants. Applications are invited (before May 1) from 
men holding either a Bachelor of Science degree or a Master of Science degree in special 
fields, as designated (geology). The remuneration or stipend for fellowships and assistant- 
ships is $750 and $810, respectively, for the academic year extending from September 1 
to June r. Further information may be obtained from J. D. ForrEstER, Chairman, Com- 
mittee on Graduate Study, Missouri School of Mines, Roila, Missouri. The Shell Union 
Oil Corporation fellowship for graduate research in petroleum production engineering 
carries a stipend of $1,200; in addition, fees and allowances up to $300 are granted for 
purchase of material and equipment. 
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PROFESSIONAL DIRECTORY 


CALIFORNIA 


H. W. BELL 
Geologist and Engineer 


Consultant in Oil, Gas, Mining 


or 
Development, Production, Appraisal 
5275 Washington Ave., Fresno, Calif. 


EVERETT C. EDWARDS 
Geologist 


501 South Coast Boulevard 


Telephone 1332 Laguna Beach, California 


PAUL P. GOUDKOFF 
Geologist 
Geologic Correlation by Foraminifera 
and Mineral Grains 
799 Subway Terminal Building 
LOS ANGELES, CALIFORNIA 


HAROLD W. HOOTS 
Geologist 
$55 South Flower 


Los ANGELES 13 CALIFORNIA 


LUIS E. KEMNITZER 
KEMNITZER, RICHARDS AND DIEPENBROCK 
Geologists and Petroleum Engineers 


1003 Financial Center Building 
704 South Spring Street 
LOS ANGELES 14, CALIFORNIA 


VERNON L. KING 


Petroleum Geologist and Engineer 


707 South Hill Street 
Los ANGELES, CALIFORNIA 
Vandike 7087 


A, I. LEVORSEN 
Petroleum Geologist 


STANFORD UNIVERSITY CALIFORNIA 


ERNEST K. PARKS 
Consultant in 
Petroleum and ae Gas Development 


Engineering Management 
614 S. Hope St. 
LOS ANGELES, CALIFORNIA 


JEROME J. O'BRIEN 
Petroleum Geologist 
Examinations, Reports, Appraisals 
Petroleum Building 
714 West Olympic Boulevard 
McCartHy & O'’Brign Los Angeles 15, Calif. 


HENRY SALVATORI 
Western Geophysical Company 
711 Edison Building 
601 West Fifth Street 
LOS ANGELES, CALIFORNIA 


RICHARD L. TRIPLETT 
Core Drilling Contractor 


PArkw 2. Virginia Road 
COLORADO 
C. A. HEILAND HARRY W. OBORNE 


Heiland Research Corporation 


130 East Fifth Avenue 
DENVER 9, COLORADO 


Geologist 


620 East Fontanero Street 
Colorado Springs, Colorado 
Main 4711 
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COLORADO 
EVERETT S. SHAW V. ZAY SMITH L. BRUNDALL 
R. McMILLAN A. R. WASEM 


Geologist and Engineer 


3141 Zenobia Street 
DENVER 12 COLORADO 


Geophoto Services, Inc. 
Photogeologists and Consulting Geologists 


305 E & C Building DENVER 2, COLO. 


ILLINOIS 


Cc. E. BREHM 


Consulting Geologist 
and Geophysicist 
New Stumpp Building, Mt. Vernon, Illinois 


J. L. MCMANAMY 
Consulting Geologist 


Mt. Vernon, Illinois 


L. A. MYLIUS T. E. WALL 
Geologist Engineer 
122A North Locust Street 
Box 264, Centralia, Illinois Mt. Vernon Illinois 
INDIANA KANSAS 
C. ENGSTRAND ' J. D. DAVIES 


HARRY H. NOWLAN 
Consulting Geologist and Engineer 
Specializing in Valuations 


Evansville 19, Indiana 
317 Court Bldg. Phone 2-7818 


Detailed Lithologic Logs 
Kansas SAMPLE LOG SERVICE 
415 N. Pershing 
Wichita Kansas 


KANSAS 


WENDELL S. JOHNS 
PETROLEUM 
GEOLOGIST 


Office Phone 3-1540 600 Bitting Building 
Res. Phone 2-7266 Wichita 2, Kansas 


EDWARD A. KOESTER 
Petroleum Geologist 
302 Orpheum Bldg., Wichita, Kansas 


LOUISIANA 


GORDON ATWATER 
Consulting Geologist 


Whitney Building 
New Orleans Louisiana 


WILLIAM M. BARRET, INC. 


Consulting Geophysicists 
Specializing in Magnetic Surveys 
Giddens-Lane Building SHREVEPORT, LA. 


LOUISIANA 


MEXICO 


G. FREDERICK SHEPHERD 
Consulting Geologist 
123 Maryland Drive 
Phone AUdubon 1403 New Orleans 18, La. 


Cc. E. BURBRIDGE, JR. 
Consultant 
Petroleum Mining 
Apt. Postal 686, Mexico, D.F., Mexico 
Phones: Mexican 320057—Ericsson 239403 
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MISSISSIPPI 


R. Merrill Harris Willard M. Payne 
HARRIS & PAYNE 
Geologists 


100 East Pearl Bldg. Phone 4-6286 


FREDERIC F. MELLEN 
Consulting Geologist 


P.O. Box 2584 
West Jackson Station 
Jackson, Mississippi 


Jackson, Miss. or L.D. 89 113¥2 W. Capitol Street Phone 54541 
MISSISSIPPI MONTANA 
E. T. MONSOUR HERBERT D. HADLEY 
Petroleum Geologist 
Mona 
112% E. Capitol St. Phone 2-1368 801 Grand Ave. Phone 2950 


NEW MEXICO 


NEW YORK 


VILAS P. SHELDON 
Consulting Geologist and Reservoir 
Performance Specialist 
Geological Reports, Valuations, Appraisals, 
Microscopic well cutting examination, 
well completion supervision, reservoir 

analyses 


BROKAW, DIXON & McKEE 


Geologists Engineers 


OIL—NATURAL GAS 
Examinations, Reports, Appraisals 
es 


Estimates of Reserv 
Gulf Building 


120 Broadway 


Office Phone 720-W Carper Buildi 
Home Fhooe 702-J Artesia, New Maas New York Houston 
NEW YORK 
FRANK RIEBER BASIL B. ZAVOICO 
Geophysicist Petroleum Geologist and Engineer 
te of 220 E. 42nd St. City National Bank Bldg. 
instruments and procedures New York 17, N.Y. Houston, Texas 
127 East 73d St. New York 21 MUrray Hill 7-7591 Charter 4-6923 
NORTH CAROLINA OHIO 
RODERICK A. STAMEY 
Geologist 
Petroleum Geologist General Petroleum Geology 
109 East Gordon Street Geological Interpretation of Aerial Photographs 
KINSTON NortH CAROLINA University of Cincinnati 
Cincinnati, Ohio 
OHIO OKLAHOMA 
GORDON RITTENHOUSE ELFRED BECK 
Geologist Geologist 
Specializing in sedimentation 
308 Tulsa Loan Bldg. Box 55 
University of Cincinnati 
Cincinnati 21, Ohio TULSA, OKLA. DALLAS, TEX. 
OKLAHOMA 
GARTH W. CAYLOR CRAIG FERRIS 
Consulting Geologist Geophysicist 
206 Chestnut-Smith Building E. V. McCollum & Co, 
624 South Cheyenne Avenue 1510 Thompson Bldg. 
Tel. 2-1783 Tulsa, Oklahoma Tulsa 3, Okla. 
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OKLAHOMA 


E. J. HANDLEY 


Vice-President 
CENTURY GEOPHYSICAL CORPORATION 
Phone 5-1171 


1333 North Utica Tulsa 6, Okla. 


R. W. LAUGHLIN 
WELL ELEVATIONS 
LAUGHLIN-SIMMONS & Co. 


615 Oklahoma Building 
TULSA OKLAHOMA 


WALTER E. HOPPER 
Geologist and Consultant 


Petroleum and Natural Gas 
Reports Appraisals 
Estimates of Reserves 


510 National Mutual Building Tulsa 3, Oklahoma 


CLARK MILLISON 
Petroleum Geologist 
Philtower Building 
TULSA OKLAHOMA 


FRANK A. MELTON 
Consulting Geologist 
Aerial Photographs 
and Their Structural Interpretation 


1010 Chautauqua Norman, Oklahoma 


P. B. NICHOLS H. T. BROWN 
Mechanical Well Logging 
THE GEOLOGRAPH CoMPANY, INC. 


27 N.E. 27 
Phone 58-5511 P.O. Box 1291 
Oklahoma City 1, Oklahoma 


HUGH C. SCHAEFFER 
Geologist and Geophysicist 
Schaeffer Geophysical Company 


National Bank of Tulsa Building 
TULSA, OKLAHOMA 


JOSEPH A. SHARPE 
Geophysicist 


Frost GEOPHYSICAL CORPORATION 
4408 South Peoria Ave. Tulsa 3, Okla. 


WARE & KAPNER 
SAMPLE LOG SERVICE 
Wildcat Sample Log Service 
Covering Southern Oklahoma 
John M. Ware H. H. Kapner 
Tulsa, Oklahoma 
332 East 29th Place 4-2539 


G. H. WESTBY 
Geologist and Geophysicist 


Seismograph Service Corporation 
Kennedy Building Tulsa, Oklahoma 


ROBERT R. WHEELER 
Consulting Geologist 
Tekton Oil Co., Inc. 

Specializing in Anadarko Basin 

Possibilities and Prospects 

Phone 7-1142 


12th Floor, Petroleum Bldg. Oklahoma City 


PENNSYLVANIA 


HUNTLEY & HUNTLEY 
Petroleum Geologists 
and Engineers 
Grant Building, Pittsburgh, Pa. 
L. G. HUNTLEY 
J. R. Jr. 

James F, SwAIn 


TEXAS 


JOSEPH L. ADLER 
Geologist and Geophysicist 
Contracting Geophysical Surveys 
in Latin America 
Independent Exploration Company 
Esperson Building Houston, Texas 


CHESTER F. BARNES 
Geologist and Geophysicist 


Petroleum Bldg. P.O. Box 266, Big Spring, Tex. 
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TEXAS 


BRYAN D. BECK, JR. 
Petroelum Consultant 
Geology Engineering Micropaleontology 


Drilling Blocks—Farmouts 
Well Promotions—Production 


222 Orleans Street Beaumont, Texas 


R. L. BECKELHYMER 


Consulting Geologist 
Domestic and Foreign Experience 


307 Rusk Building Houston 2, Texas 


JOHN L. BIBLE 
Consulting Geophysicist 
TIDELANDS EXPLORATION COMPANY 
Gravity Surveys on Land and Water 
2626 Westheimer 
Houston 6, Texas 


IRA A. BRINKERHOFF 
Geologist 


Associated with 
CUMMINS, BERGER & PISHNY 
730 Bankers Mortgage Building 

Houston, Texas 


HART BROWN 
BrowN GEOPHYSICAL COMPANY 
Gravity 


P.O. Box 6005 Houston 6, Texas 


R. W. BYRAM 
R. W. BYRAM & COMPANY 


Geologists and Petroleum Engineers 


Texas Oil and Gas Statistics Austin, Texas 


GEORGE W. CARR 
Carr Geophysical Company 


Commerce Building Houston, Texas 


D’ARCY M. CASHIN 
Geologist Engineer 
Specialist Gulf Coast Salt Domes 


Examinations, Reports, Appraisals 
Estimates of Reserves 
705 Nat'l Standard Bldg. 
HOUSTON, TEXAS 


PAUL CHARRIN 
Geologist and Geophysicist 


UNIVERSAL EXPLORATION COMPANY 
2044 Richmond Road, Houston 6, Texas 


913 Union National Bank Building 
Houston 2, Texas 


CUMMINS, BERGER & PISHNY 
Consulting Engineers & Geologists 


Specializing in Valuations 


1603 Commercial Ralph H. Cummins 
Standard Bldg. Walter R. Berger 
Fort Worth 2, Texas Chas. H. Pishny 


R. H. DANA 
Southern Geophysical Company 


Sinclair Building 


FORT WORTH, TEXAS 


E. DEGOLYER 
Geologist 


Esperson Building 
Houston, Texas 


Continental Building 
Dallas, Texas 


ALEXANDER DEUSSEN 
Consulting Geologist 
Specialist, Gulf Coast Salt Domes 


1006 Shell Building 
HOUSTON, TEXAS 


DAVID DONOGHUE 
Consulting Geologist 
Appraisals - Evidence - Statistics 


Forth Worth National FORT WORTH, 


Bank Building TEXAS 
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TEXAS 


J. E. (BRICK) ELLIOTT 


Petroleum Geologist 


108 West 15th Street Austin, Texas 


RALPH H. FASH 
Consulting Chemist 
Chemistry applied to the search for oil 


Telephones: 
1811 W. T. Waggoner Bldg. Office 3-7351 
Fort Worth 2, Texas Res. 5-3852 


F. JULIUS FOHS 
Geologist 
433 Esperson Building 
Houston 2, Texas 
11 E. 44th Street 
New York 17, N.Y. 


JOHN A. GILLIN 
National Geophysical Company 


Tower Petroleum Building 
Dallas, Texas 


DONALD A. GRAY 
Consulting Geologist 
Reports—Appraisals—Brokerage 


1803 Dayton WICHITA FALLS, TEXAS 
Phone 4615 


CECIL HAGEN 
Geologist 


MICHEL T. HALBOUTY 


Consulting 
Geologist and Petroleum Engineer 


1003 Sinclair Building, FORT WORTH 2, TEXAS 


Gulf Bldg. HOUSTON, TEXAS Suite 729-32, Shell Bldg. 
Houston 2, Texas Phone P-6376 
L. B. HERRING 
SIDON ad Geologist 
Southern Geophysical Company Natural Gas Petroleum 


Second National Bank of Houston, Houston, Texas 


JOHN M. HILLS 
Consulting Geologist 


Midland, Texas 
Box 418 Phone 1015 


SAMUEL HOLLIDAY 
Consulting Paleontologist 
Bellaire, Texas 


207 Mulberry Lane 


R. V. HOLLINGSWORTH 
HAROLD L. WILLIAMS 
PALEONTOLOGICAL LABORATORY 
Box 51 Phone 2359 
MIDLAND, TEXAS 


J. S. HUDNALL G. W. PIRTLE 
HUDNALL & PIRTLE 
Petroleum Geologists 
Appraisals Reports 
Peoples Nat'l. Bank Bldg. TYLER, TEXAS 
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xv 


TEXAS 


Cc. E. HYDE 
Geologist and Oil Producer 
1715 W. T. Waggoner Building 

FORT WORTH 2, TEXAS 


JOHN S. IVY 


Geologist 


1124 Niels Esperson Bldg., HOUSTON, TEXAS 


RALPH S. JACKSON 
Consulting Geophysicist 


BEEVILLE TEXAS 


W. P. JENNY 
Consulting Geologist and Geopbhysicist 
—— in MICROMAGNETIC SURVEYS, 
EOLOGI INTERPRETATIONS and COR- 
RELATIONS of seismic, gravimetric, electric and 
magnetic surveys. 


1404 Esperson Bldg. HOUSTON, TEXAS 


V. ROBERT KERR 
Consulting Seismologist 
Original and Review Interpretations 
Associated with 
CUMMINS, BERGER AND PISHNY 
Commercial Standard Bldg. Fort Worth 2, Tex. 


H. KLAUS 
Geologist and Geophysicist 


Kaus ExPLORATION COMPANY 
Geophysical Surveys and Interpretations 
Gravitymeter, Torsion Balance 
and Magnetometer 
Box 1617, Lubbock, Texas 


LESTER A. LUCKE 
Geologist 
900 Brook Avenue 
Wichita Falls, Texas 


JOHN D. MARR 
Geologist and Geophysicist 


SEISMIC EXPLORATIONS, INC. 
Gulf Building Houston, Texas 


PHIL F. MARTYN 
Petroleum Geologist 


HAYDON W. McDONNOLD 
Geologist and Geophysicist 


2703 Gulf Building KEYSTONE EXPLORATION COMPANY 
Charter 4-0770 Houston 2, Texas 2813 Westheimer Road Houston, Texas 
R. B. MITCHELL 


GEORGE D. MITCHELL, JR. 
Geologist and Geophysiciss 


ADVANCED EXPLORATION COMPANY 
622 First Nat'l Bank Bldg. Houston 2, Texas 


Consulting Geologist 
THE R. B. MITCHELL COMPANY 
City National Bank Bldg. Houston 2, Texas 


P. E. NARVARTE 
Consulting Geophysicist 
Seismic Interpretations 
Specializing in Faulting and Velocity Analysis 
Current Supervision and Review 


San Antonio, Texas 


307 Insurance Building 


LEONARD J. NEUMAN 
Geology and Geophysics 


Contractor and Counselor 
Reflection and Refraction Surveys 


943 Mellie Esperson Bldg. Houston, Texas 
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TEXAS 
DABNEY E. PETTY J. C. POLLARD 
10 Tenth Street Robert H. Ray, Inc. 
Rogers-Ray, Inc. 


SAN ANTONIO, TEXAS 
No Commercial Work Undertaken 


ROBERT H. RAY 
RosErT H. Ray, INC. 
Geophysical Engineering 
Gravity Surveys and Interpretations 


Natl. Std. Bldg. Houston 2, Texas 


Geophysical Engineering 
National Standard Bldg. . Houston 2, Texas 


SIDNEY SCHAFER 
Consulting Geophysicist 


Seismic Reviews Interpretations 
Exploration Problems 


3775 Harper St. Houston 5, Texas 


F. F. REYNOLDS 
Geophysicist 
SgIsMic EXPLORATIONS, INC. 


Natl. Std. Bldg. Houston 2, Texas 


HUBERT L. SCHIFLETT 


STATES EXPLORATION COMPANY 


Sherman Texas 


A. L. SELIG 


Consulting Geologist 


Gulf Building Houston, Texas 


Henry F. Schweer Geo. P. Hardison 


SCHWEER AND HARDISON 
Independent Consulting 
Petroleum Geologists 


426-28 Waggoner Building 
Wichita Falls, Texas 


WM. H. SPICE, JR. 
Consulting Geologist 


2101-02 Alamo National Building 
SAN ANTONIO, TEXAS 


E. JOE SHIMEK HART BROWN 
GEOPHYSICAL ASSOCIATES 
Seismic 


P.O. Box 6005 Houston 6, Texas 


HARRY C. SPOOR, JR. 
Consulting Geologist 


CHARLES C. ZIMMERMAN 
Geologist and Geophysicist 


KEYSTONE EXPLORATION COMPANY 
2813 Westheimer Road Houston, Texas 


Petroleum... Natural Gas 
Commerce Building Houston, Texas 
W. W. WEST 


PERMIAN BASIN SAMPLE LABORATORY 
106 South Loraine Phone: 1685 Midland, Texas 
All current West Texas and New Mexico Permian 
Basin wildcat and key pool well sample descrip- 
tions on a monthly subscription basis. 

Descriptions on old wells. 


xvi 
= 
| 
| 
| 
id 
i 
a 
2 
| 


Bulletin of The American Association of Petroleum Geologists, March, 1948 


WEST VIRGINIA 
DAVID B. REGER 
Consulting Geologist 
217 High Street 
MORGANTOWN WEST VIRGINIA 
WYOMING 
E, W. KRAMPERT HENRY CARTER REA 
Geologist Consulting Geologist 
Specialist in Photogeology 
P.O. Box 1106 Box 294 
CASPER, WYOMING CASPER, WYOMING 


Source Data 


DIRECTORY OF GEOLOGICAL MATERIAL 
IN NORTH AMERICA 
By 


J. V. HOWELL AND A. I. LEVORSEN 
Tulsa, Oklahoma, and Stanford University, California 


I. General Material:—National and continental in area 
A. ene and non-commercial publishing agencies, regional, national, and con- 
tinen 
B. Bibliographies, general 
C. Dictionaries, glossaries, encyclopedias, statistics, handbooks 
D. Miscellaneous books and publications of general geological interest 
E. Commercial map publishers 
F. Regional and national geologic and physiographic maps 
G. State and Province geological maps 
H. Trade journals: oil, gas, mineral industry 
I. Libraries furnishing photostat and microfilm service 
J. Thin-section and rock-polishing service 


II. Specific Material :—State and Province in area 
A. Canada, by provinces, and Newfoundland 
B. Central American countries 
C. Mexico 
D. United States—states and territories 


Originally published as Part II of the August, 1946, Bulletin 
PRICE, 75¢ POSTPAID 


THE AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS 
BOX 979, TULSA !, OKLAHOMA, U.S.A. 
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GEOLOGICAL AND GEOPHYSICAL SOCIETIES 


THE SOCIETY OF 
EXPLORATION GEOPHYSICISTS 
President - - Cecil 
Geophysical Service, ‘Ine. ‘Bi Renublic 
Building, Dallas, Texas 
Vice-President - - - L. L. Nettleton 
Gravity Meter Exploration Co. 
1348 Esperson Bldg., Tex. 
itor - King H Hubbert 
Shell Oil Com any, 
Houston, Texas 
Secretary-Treasurer - +. - Thomas A. Manhart 
Seismograph Service Corporation 
Box 1590, Tulsa, Oklahoma 


Past-President - - . Jakosky 
University of ‘Southern 
ngeles 
Business Manager Colin C, Campbell 


Room 210, 817 “South “Boulder, Tulsa, Oklahoma 
O. Box 1614 


CALIFORNIA 


PACIFIC SECTION 
AMERICAN ASSOCIATION OF 


PETROLEUM GEOLOGISTS 
President - - William P, Winham 


Standard Oil Com any of California 
Box 2437, a nex, Los Angeles 54 
California 


Union Oil Company, 617 Ww. 7th St. 


Los Angeles 14, 


Secretary-Treasurer Gardett 
General Petroleum Corp 108 W. St. 
Los Angeles 12, California 


Monthly meetings. Visiting geologists are welcome. 


COLORADO 


FLORIDA 


ROCKY MOUNTAIN 
ASSOCIATION OF GEOLOGISTS 
DENVER, COLORADO 
President - C. E. Manion 
Consulting Geologist 
1740 Grape Street 
1st Vice-President - + L. Brundall 
Services, Inc. 

SE&C Building 
2d Vice-President S. W. Lohman 
U. S. Geological Survey 
New Customhouse 
Secretary-Treasurer - - + +» Kirk C, Forcade 
rontier Refining Company 
410 Boston Buildin, 
Evening dinner (6:30) and cechnical program 
(8:00) first Tuesday each month or by announce- 
ment. 


SOUTHEASTERN 
GEOLOGICAL SOCIETY 


Box 841 
TALLAHASSEE, FLORIDA 


President - + - - Paul L. Applin 
U.S. Geological Survey 
Vice-President - E. H. Rainwater 
Shell Oil Company, Inc. 
Secretary-Treasurer - + - Eleanor T. Caldwell 
umble Oil and Refining’ Company, 
Box 506 


Meeti will be announced. Visitin; logists 


ILLINOIS 


INDIANA-KENTUCKY 


ILLINOIS 
GEOLOGICAL SOCIETY 


President - - - E, E. Rehn 

Sohio Petroleum Company 

Box 537, Mt. Vernon 
Vice-President - - + C, E. Brehm 

Brehm “Drilling Company 
Mt. Vernon 
Secretary-Treasurer = - + Charles A. Doh 
Schlumberger Surveying Corporation 
Box 571, Mattoon 

Meetings will be announced. 


INDIANA-KENTUCKY 
GEOLOGICAL SOCIETY 
EVANSVILLE, INDIANA 
President - - -_J. Albert Brown 


Sohio Petroleum Company, Damron Bldg. 
Owensboro, Kentucky 
Vice-President - - - + George E. Taylor 
Continental Oil Company, 606 Division St. 
Evansville, Indiana 


Secretary-Treasurer - + L. Keller 
Great Lakes Carbon Compan Bldg. 
Evansville, 


Meetings will be announced. 


KANSAS 


LOUISIANA 


CHITA, KANSA 
President L. C. Hay 
703 ‘Union Natl. Bank Bldg. 
Vice-President - - - Don W. Payne 
Sinclair Prairie Oil Company 
Secretary-Treasurer - - Alice M. Quesenbery 
Cities Service Oil Company 
Regular Meetings: 7:30 P.M., Geological Room, 
University of Wichita, first Tuesday of each month. 
Noon luncheons, first and third Monday of each 
month at Wolf's Cafeteria. The Society s rs 
the Kansas Well Log Bureau, 412 Union National 
Bank Building, and the Kansas Well Sample Bu- 
reau, 137 North Topeka. Visiting geologists and 
friends welcome, 


NEW ORLEANS 
GEOLOGICAL SOCIETY 
NEW ORLEANS, 
President - D. D. Utterback 
Houston Oil Company of Texas 
501 Pere Marquette Bldg. 
Vice- President and Program Chairman - 
foe B. Hudson 
Humble Oil “and Refining Gaus 
Secretary-Treasurer - + = - D. N. Rockwood 
nion Producing Company, Box 1628 
Meets the first Monday of every month, October- 
May, inclusive, 7:30 P.M., St. Charles Hotel. 
Special meetings by announcement. Visiting geol- 
ogists cordially invited. 
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LOUISIANA 


THE SHREVEPORT 
GEOLOGICAL SOCIETY 
SHREVEPORT, LOUISIANA 


President - - - - W. E. Wallace, Jr. 
Sohio Petroleum Company, Atlas Building 
Vice-President - - - + Edward W. Scott 


Union Oil Company of California 
Ricou-Brewster Building 
Secretary-Treasurer- + Richard T. Chapman 
Stanolind Oil and Gas Company, Box 1092 


Meets month] y. September to May, inclusive, in 
the State Exhibit Building, Fair Grounds. All 
meetings by announcement. 


SOUTH LOUISIANA GEOLOGICAL 
SOCIETY 


LAKE CHARLES, LOUISIANA 


President - - - - - D. E. Newland 
Vice-President - Ross, Jr. 

Amerada Petroleum 


- 
olia Petroluem ‘Company, Box 872 
- Philip R. Allin 


Gulf Oil Corporation 


Meetings: Dinner and business meetings third 

Tuesday of each month at 7:00 P.M. at the Ma- 

oe otel. Special meetings by announcement. 
isiting geologists are welcome. 


MICHIGAN 


MISSISSIPPI 


MICHIGAN 
GEOLOGICAL SOCIETY 
President - - + - - + + Charles K. Clark 


Pure Oil Company 
402 2d Natl. Benk Bl 
Vice-President - A. Kelly 
Michigan "State ” College 


Secretary-Treasurer - - - Hardenberg 
Michigan Geological urvi 

Capitol Savings and Loan Bld ine 
Business Manager - - - - heck Mortenson 

Sohio Petroleum Company, Mt. Pleasant 
Meetings: Monthly, November through May, at 
Michigan State College, E East Lansing, Michigan. 
Informal dinners at 6:30 P.M., followed by dis- 
cussions, Visiting geologists are welcome. 


MISSISSIPPI 
GEOLOGICAL SOCIETY 
JACKSON, MISSISSIPPI 
President - - + H.L. Spyres 
” Skelly Oil “Company 
Vice-President - - D. Sprague 


Sinclair Wyoming Oil Company 


Secretary-Treasurer - + + Carl F, Grubb 
Superior Oil Company 
Tower Building 


Meetings: First and third Thursdays of each 
month, from October to May, inclusive, at 7:30 
P.M., Edwards Hotel, Jackson, Mississippi. Visit- 
ing geologists welcome to all meetings. 


OKLA 


HOMA 


ARDMORE 
GEOLOGICAL SOCIETY 
ARDMORE, OKLAHOMA 
President + « - + Walter Neustadt, Ya 
Westheimer- Neustadt Oil Company, Box 974 


Vice-President - - - + + Richard G. Kendall 
The California Company, Box 153 


Secretary-Treasurer - - Frank 
Schlumberger Well Surveying Corp., Box 


Dinner meetings will be held at 7:00 P.M. on the 
first Wednesday of every month from October to 
May, inclusive, at the Ardmore Hotel. 


OKLAHOMA CITY 


GEOLOGICAL SOCIETY 
OKLAHOMA CITY, OKLAHOMA 
President + - + Harold J. Kleen 
Skelly Oil Company 
Vice-President - - Ben F. Baldwin 
Stanolind ‘Oil and ‘Gas Company 
Secretary - L. R. Wilson 


Carter “oil Company 
1300 Apco 
Treasurer + W. Edmund 
Globe Oil and “Refining 


Meetings: Technical program each month, subject 
to call by Program Committee, Oklahoma ity 
University, 24th Street and Blackwelder. Lunch- 
eons: Every second and fourth Thursday of each 
month, at 12:00 noon, Y.W.C.A. 


SHAWNEE 
GEOLOGICAL SOCIETY 
SHAWNEE, OKLAHOMA 


President - - Henry A. Campo 
Atlantic Refinigg Co Company, ‘Dax 169 


Vice-President - - + + + + «+ Fred J. Smith 
Sinclair — Oil Company 
Box 991, Seminole 
-Treasurer_ - + Marcelle Mousley 
tlantic Box 169 
aw! 


Meets the fourth Thursda rae each month at 8:00 
= at the Aldridge Hotel. Visiting geologists 
welcome, 


TULSA GEOLOGICAL SOCIETY 
TULSA, OKLAHOMA 


President + - Charles G. Carlson 
Consulting Geologist, 922 Thompson Building 
1st Vice-President - - Jerry E. Upp 


Amerada Petroleum Corporstion, 2040 


2d Vice-President + - + + + E, Fitts, Jr. 
Sinclair Prairie Oil Company, "box ay 


o Oil Company, “Thompson “Building 
Robert F. Walters 


Box 661, Gulf Oil Corporation 
Meetings: First and third Mondays, each month, 
from October to May, inclusive, at 8:00 P.M 
University of Tulsa, Student Union or Tyrrell Hali. 
Luncheons: Every Friday (October-May), Cham- 
ber of Commerce Building. 
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PENNSYLVANIA 


PITTSBURGH GEOLOGICAL 
SOCIETY 

PITTSBURGH, 
President - S. S. Philbrick 
United States Engineers, 925 ‘New Federal Bidg. 
Vice-President - John T. Galey 

Independent, Box 1675 

Secretary - - + David K. Kirk 
Gulf Research and Development Co., Box 2038 
Treasurer - - - 

111 Haldane Avenue, Pittsburgh 5 


Meetings held each month, except during the 
summer. All meetings and’ other activities by 
special announcement. 


TEXAS 
ABILENE GEOLOGICAL SOCIETY 
ABILENE, TEXAS CORPUS CHRISTI GEOLOGICAL 
President - - - - - + Frank B. Conselman SOCIETY 
Consulting Geologist CORPUS CHRISTI, TEXAS 
: ; President - + Dale L. Benson 
Vice-P R. Day Sinclair "Prairie Oil Box 480 
Secretary-Treasurer - - + Riley G. Maxwell Union Oil of 
Consulting Geologist Secretary-Treasurer C.. Cooke 
Box 1939 c/o O. G. McClain, 224 “Wilson Hiusiaing 
Regular luncheons, every Thursday, Terrace Annex 


Meetings: 2d Thursday of each month, 7:00 P.M., 
Wooten Hotel. 


Room, Robert Driscoll lotel, 12:00. Special night 
meetings by announcement. 


DALLAS GEOLOGICAL SOCIETY 


DALLAS, TEXAS 
President - - - + Raymond A. Stehr 
Seaboard Oil Company 
1400 Continental Building 
Vice-President - - - - John T. Rouse 
Magnolia ia Petroleum Company 
900 


Secretary-Treasurer- - - + H.V. Tygrett 
The Atlantic Refining Company 
P.O. Box 2819 
Executive Committee - - + + Barney Fisher 
Comanche Corporation 
406 Continental Building 


Meetings: Monthly luncheons and night meetings 
by announcement. 


EAST TEXAS GEOLOGICAL 
SOCIETY 


TYLER, — 
President - H. Shelby, Jr. 
Humble Oil and Refining Company 
Vice-President - + - - © « L. F. Lees 


Phillips Petroleum Company 


Secretary-Treasurer - + Walter E. Long 
Geir-Jackson Company, Inc. 


Lpachooms: Each week, Monday noon, Blackstone 
lotel. 

Evening meetings and programs will be an- 
nounced. Visiting geologists and friends are 
welcome. 


FORT WORTH 
GEOLOGICAL SOCIETY 
FORT WORTH, TEXAS 


President - - - + R.H. Schweers 
The Texas Cor Company 


Vice-President - H. Schouten 
Stanolind Oil an and Gas all 


Secretary-Treasurer - - - A. Renfro 
Texas Pacific Coal and Oil Company, Box 2100 


Meetings: Luncheon at noon, Hotel Texas, first 

and third Mondays of each month. Visiting geol- 
ists and friends are invited and welcome at 
all meetings. 


HOUSTON 
GEOLOGICAL SOCIETY 
HOUSTON, TEXAS 
President + + + Charles H. Sample 

M. Huber Corporation 
721 Bankers Mortgage Bldg. 
A. F. Childers 
ulf Oil Corporation, Box 2100 
- Hershal C. Ferguson 
consultant, 1208 “Esperson Building 
Treasurer Eugene L. Earl 
The British- “American Oil ” Producing Company 


Regular meeting held the second and fourth Mon- 
days at noon (12 o'clock), Mezzanine floor, Rice 
Hotel. For any to the meet- 
ings write or call the 
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TEXAS 


NORTH TEXAS 
GEOLOGICAL SOCIETY 
WICHITA FALLS, TEXAS 


President - James F. Gibbs 
Panhandle Refining Company, Pakiondis Bldg. 


Vice-President - - - Leonard T. Teir 
Continental Oil Company, Hamilton Bldg. 


Secretary-Treasurer - + - Joseph W. McDonald 
Shell Oil Company, Inc., Box S010, Radio Bldg. 


Meetings: Luncheon ist and 3d Wednesdays of 
each month, 12:00 noon, Y.W.C.A. Evening meet- 
ings by special announcement. Visiting geologists 
and friends are cordially invited to all meetings. 


PANHANDLE 
GEOLOGICAL SOCIETY 
AMARILLO, TEXAS 
President - - += - + + + Carlos M. Ferguson 
Magnolia Petroleum Company, Box 1988 
Vice-President - - + <= - + Robert J. Gutru 
Cities Service Oil Company, Box 350 
Secretary-Treasurer - - + + Fred S, Alexander 
Standard Oil Company of Texas, Box 2087 


Meetings: Luncheon 1st and 3d Wednesdays of 
each month, 12:00 noon, Herring Hotel. Special 
night meetings by announcement. 


SOUTH TEXAS SECTION 
AMERICAN ASSOCIATION OF 
PETROLEUM GEOLOGISTS 
SAN ANTONIO, TEXAS 
President - - - - -_+ + Guy E. Green 

Santa Clara Oil Compan 

1016 South Texas Bulldog 
Vice-President - - - n A. Petty, Jr. 

Petty Geophysical 
Secretary-Treasurer_- - - + + + J, Boyd Best 

The Ohio Oil Com sf 

1417 Milam Buildi 

Meeti re) lar meeti th in S 
Antonio. Luncheon every Monday noon at Milam 
Cafeteria, San Antonio. 


WEST TEXAS GEOLOGICAL 


SOCIETY 
MIDLAND, 
President - 
Argo ‘Oil Corp., 
Vice-President - - Sam C. Giesey 


Union Oil Company of Cititernia’ 


Secretary - - - Cly - Turner 
Gulf Oil Corporation, Doar’ 1150 


Treasurer - - - Jane M. Johnson 
Permian Basin Sample tebecsians, Box 1653 


Meetings will be announced. 


WEST VIRGINIA 


WYOMING 


THE APPALACHIAN GEOLOGICAL 
SOCIETY 


President - - - Robert C. Lafferty 
Consultant, 4007 Staunton Avenue, SE. 
1st H, J. Simmons, Jr. 
Godfrey L. Cabot, Inc., 900 Union Building 

Secretary-Treasurer - + + Alan H. McClain 
Owens, Libbey-Owens Gas Department, Box 4158 
Editor - - - - R. Douglas Rogers 

South Penn ‘Natural Gas Company 
Union Trust Building, Parkersburg, West Virginia 
Meetings: Second Monday, each month, except 
“ny uly, and August, at 6:30 P.M., Daniel Boone 
ote 


WYOMING GEOLOGICAL 


ASSOCIATION 
CASPER, 
P.O. Box 545 
President - Henry C. Rea 
Consultant, ‘Box 294 
Ist Vice-President - - - + M. P. Tixier 


Schlumberger Surveying Corporation 


2d Vice-President - W. S. Knouse 
Tide Water Assoc. Oil ae Box 1708 
Treasurer = E. 
emical Laboratories, -» Box 
Informal luncheon meetings every Friday, a. noon, 
Townsend Hotel. Visiting geologists welcome. 
Special meetings by announcement. 


POSSIBLE FUTURE OIL PROVINCES 
OF THE UNITED STATES AND CANADA 


A symposium conducted by the Research Committee of The American Association of Petroleum 
Geologists, A. I. Levorsen, chairman. Papers read at the Twenty-sixth Annual Meeting of the Associa- 
tion, at Houston, Texas, April 1, 1941, and reprinted from the Association Bulletin, August, 1941. 


Edited by A, I. LEVORSEN 


154 pages, 83 illus. 


Price, $1.50, Postpaid 


($1.00 to A.A.P.G, members and associate members) 


THE AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS 
Box 979, Tulsa 1, Oklahoma 
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FOR HOLES TO 2500 FEET 
WITH 20,000 LB. DRILLING STRING 


SULLIVAN 2007 


A completely portable rig for exploratory drilling .. . 
that’s the remarkable Joy ‘‘200"—the outstanding rig for 
high speed drilling at low cost. The entire rig, including 
the folding two-piece derrick, can be mounted on a truck, 
trailer, tractor or skids. 


AUTOMATIC 


Chuck 


The Joy-developed Automatic Chuck is a key 
factor in the unsurpassed performance record 
of the “200” portable drill rig. It serves the 
triple purpose of rotary table, safety clamp 
and chuck when drilling without kelly. Besides 
saving labor, it increases drilling speed, lowers 
drilling costs and makes a definite contribution 
to greater safety. Once you see the Joy Auto- 
matic Chuck in action, you'll wonder how you 
were ever satisfied with former drilling per- 
formance! Write for descriptive bulletin. 


MANUFACTURING 


OFFICES: HENRY W. OLIVER 
PITTSRURGH, PA: 
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| FROST GEOPHYSICAL CORPORATION 


(Formerly C. H. Frost Gravimetric Surveys, Inc.) 


AIRBORNE MAGNETOMETERS, For contract surveys, 
sale and lease. 


GRAVIMETERS manufactured under license from Stand- 
ard Oil Development Company. 


GRAVIMETRIC AND MAGNETIC SURVEYS carefully con- 
ducted by competent personnel. 


| 
| GEOLOGIC INTERPRETATION of the results of gravimet- 
ric and magnetic surveys. 


4410 South Peoria Avenue Tulsa 3, Oklahoma 


| 
Having trouble interpreting your data? 
| Perhaps it’s because your mixed records’ 
say, ‘‘Pick the dip this way,’’ Lit 
where a simple record would say 
**Pick it this way’’ 
RELIABLE gets BOTH , 
mixed and simple every shot. 


MIXED “& 

SIMPLE 

AY 

RELIABLE GEOPHYSICAL Co. Way | 


Glenn M. McGuckin Perry R. Love 
Box 1111 
Corpus Christi, Texas suc E 


| 

| 

| 
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EXPLORATION 


Electrically controlled and Observed 
from the surface 


MARI 


Special equipment permits precise observa- 
tions, comparable with those on land, even 
during movement of the meter from wave 


action or oscillations of the ocean floor. 


GRAVITY METER 
EXPLORATION CO. 
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Basis for 
| EASIER 
| FASTER 
| MORE ACCURATE 
Gravity Surveying 


SURVEYING is much simpler, with more 
precise readings, thanks to the North American Grav- 
ity Meter. Easier and faster surveying of any land or sea 
area results from the Meter’s light weight and compact 
size. One man can carry it on the back pack. Readings can 
be made while mounted in jeep or sedan. It is being widely 
used for diving bell operations. It is right at home in a 
small boat or canoe. 
Being extremely stable and with a sensitivity of .01 


miligal, the North American Gravity Meter assures read- ° 


ings of greater accuracy, than is usual for surveys of this 


type. 
It will pay you to use the North American Gravity Meter 


for your gravity surveying. Write for details of our sale 
and lease plans. 


NORTH AMERICAN GEOPHYSICAL Co. 


Manufacturers of Geophysical Equipment and Precision Apparatus 


2627 Westheimer, Keystone 3-7408, Houston 3, Tex. 
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BRO 
FRANY cident 


OF REPUBLIC’S 
FOUNDERS MEANS 
PROGRESS IN 


GRE 


Behind any successful American business enter- 
prise must stand the resourcefulness and integ- , 
rity of its executives. With almost fifty years of accumula- 


tive experience in the science and business of geophysics 


between them, Republic’s founders reflect the company’s 


progressive service in the field of oil exploration. 


REPUBLIC EXPLORATION COMPANY 


TULSA, OKLAHOMA 
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PROVING THE 
AIRBORNE 
MAGNETOMETER 


Fairchild has completed over 125,000 square 
miles of airborne magnetometer surveys for 
Gulf Oil Company. Encountered a variety of 
conditions surveying unmapped districts in 
South America. Licked unusual survey condi- 
tions over jungles, over water, and on the 
flanks of great mountain ranges. 

Fairchild has developed flight patterns and 
control methods that permit checks and 
double-checks at navigational points in the 


Jeeps get through, regardless of the terrain, to set 
up two shoran stations which control 5000 square 
miles of survey area. 


2) WITH 125,000 MILES OF GEOLOGICAL EXPLORATION 


survey area. Thus, engineers may adjust, cor- 
rect and balance the readings obtained with 
the airborne instruments. These data supplied 
by the expeditionary force provide the precise 
information needed to produce the finished 
magnetic maps. 

When planning a survey, call in Fairchild 
engineers for your early conferences... their 
help is available to you at no obligation for 
your preliminary survey studies. 


Cie. AERIAL SURVEYS, INC. 


224 EAST ELEVENTH STREET, LOS ANGELES 15, CALIFORNIA e@ 275 FIFTH AVENUE, NEW YORK 16, NEW YORK 
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of formation charact 
and locations 


WLANE-WELLS RADIOACTIVITY WELIN 
LOGGING GIVES YOU THE MOST COMPLETE 
INFORMATION ABOUT YOUR WELLS {iN 


THROUGH CASING. 


I, you could lower a petroleum geologist 


' with X-ray eyes down your oil well, you still 


tells you the ch istics of all f ions en- 


countered, but gives you their exact locations too. 
Is that thin producing zone exactly where your 
measurements show it? A Radioactivity Well Log 
will locate it within inches. Are there possibly 


productive porous zones in that thick limestone? 


Radioactiuity Well Logging by 


Write for Hew Bulletin! 


Tomorrows Toole / 


WY 
() 


A Radioactivity Well Log will spot them and give 
their precise location and extent. Just where is the 
gas-fiuid contact in that horizon? A Radioactivity 
log can tell you these—and many other things. 
Run a Lane-Wells Radioactivity Well Log, and you'll 


have a complete picture of your well, through casing. 


LANE©)WELLS 


?upr® 


i 
| 

eristics | 

| 

| AW) 

| 

| with a Lane-Wells Radigactivity Well Log. For 

| 4 

a 


ational 


The secret of effective exploration work is found in the 
simple combination of using experienced crews, operating under 
the most advanced methods of procedure and using the finest 
available equipment. 

Century Geophysical crews, highly trained and outfitted 
with the most modern equipment, are at work today iheonggant 
the United States and in foreign countries obtaining sub-surface 
data for many major oil companies. Their work will be respon- 
sible for tomorrow’s oil. 

Century’s modern geophysicists are available to aid in 


planning your future program. 


CENTURY GEOPHYSICAL CORP. 
TULSA, OKLAHOMA 


NEW YORK HOUSTON 
149 Broadway Niels-Esperson Bldg. 
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Gravity surveys conducted by States experienced 
personnel bring to your desk maps final as to de- 
tail, thoroughly analyzed for economic worth, and 


condensed for ready use. 


STATES EXPLORATION CO. 
Sherman, Texas 


wal 


AP* 


Baroid Muds Provide 


SHOT HOLE 
DRILLERS 


1. GREATER MUD YIELD 
2. MINIMUM CARRYING WEIGHT 
3. TROUBLE-FREE DRILLING 


Why be bothered by uncertain drilling clays, when Aquagel, Baroco, and Zeogel 
will make better mud and more of it. 


AQUAGEL—The gel-forming col- 
loidal drilling clay will yield as 
high as 100 barrels of excellent 
mud per ton of Aquagel. This 
mud will render care-free drill- 
ing through many types of for- 
mations troublesome to ordinary 
muds. Aquagel checks caving 


and loss of fluid from the hole, 
lubricates the bit-and all mov- 
ing parts, and suspends cuttings 
in the hole during interruptions 
in drilling. 

BAROCO—An ecanomical salt- 
water-resistant drilling mud. 
Provides good yield and excel- 


lent drilling qualities in either 
fresh or brackish water. 
ZEOGEL—A special drilling clay 
for drilling through salt or for- 
mations containing a high per- 
centage of salt. Provides high 
yield and excellent suspending 
qualities regardless of percent- 
age of salt present. 


PATENT LICENSES unrestricted as to 
sources of supply of materials, but on 
royalty bases, will be granted to respon- 
sible oil companies and others desiring to 
practice the subject matter of any and/or 
all of United States Patent Numbers 
1,807,082; 1,991,637; 2,041,086; 2,044,- 
758; 2,064,936; 2,094,316; 2,119,829; 2,- 
214,366; 2,294,877; 2,304,256; 2,387,694; 
2,393,165 and further improvements 
thereof. Applications for Licenses should 
be made to Los Angeles Office. 
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TRIANGLE BLUE PRINT & SUPPLY COMPANY 


We Repair 
ALL BRANDS OF MICROSCOPES AND SURVEYING INSTRUMENTS 
LET US GIVE YOU AN ESTIMATE ON YOUR WORK 


12 West Fourth Street, Tulsa, Oklahoma 


GEOPHYSICAL SURVEYS 
UNIVERSAL EXPLORATION COMPANY 


2044 Richmond Road 
HOUSTON 6, TEXAS 


EARLY GEOPHYSICAL PAPERS 
of the Society of Exploration Geophysicists 


| 

| One volume containing 57 papers by men who were outstanding in the early 
| development of geophysical methods of exploration, published in other journals 
| prior to the first volume of GEOPHYSICS. 

$5.00 to S.E.G. Members and Subscribers. 

$6.00 to all others. Postpaid. 

| Address orders to 


SOCIETY OF EXPLORATION GEOPHYSICISTS 
P.O. Box 1614 Tulsa, Oklahoma 


TECTONIC MAP OF SOUTHERN CALIFORNIA | 
By R. D. Reep anp J..S. 


In 10 colors. From gy een Evolution of Southern California,” BULL, A.A.P.G. egg 1936). 
Scale, % inch = : — ce. Map and 4 structure sections on strong ledger paper, 27 x 31 inches, rolled in 


tube, postpaid, $0.5 
The American i caaidiblies of Petroleum Geologists, Box 979, Tulsa 1, Oklahoma 


By V. C. Juan 


June-July, 1946 Issue, Part II, Economic Geology 
75 cents per copy In lots of 10—$6.00 


MINERAL RESOURCES OF CHINA 
| 


The Economic Geology Publishing Company 
100 Natural Resources Building, Urbana, Illinois 
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Economical 


Get true samples instantly— 
without interfering with drill- 
ing operations! No expensive 
slow-down ... no special 
equipment or _ technicians 
needed. Thompson Sample 
Machine is operated by sim- 


mire SHALE SEPARATOR 
“AND SAMPLE MACHINE 


ith to handle pressures and 
from the deepest wells! Only clean mud goes back into 
the well. No abrasives to wear out equipment. Standard 


PARK, TEXAS 
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BAKER 


Cable Tool 
CORE BARRELS 


are still 
YOUR BEST BET 


fo take cores 


like these 


Have you tried one lately? 


rT 


BAKER O/L TOOLS, INC. 


Houston ¢ Tulsa ¢ Los Angeles © New York 
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... for clear, sharp, 
three-dimensional vision 


in wide field microscopy 


In examination of objects 
where magnification and 
depth perception are desir- 
able, the Bausch & Lomb 
AKW Stereoscopic Wide 
Field Microscope is the ideal, 
convenient instrument. 

It provides three-dimensional, erect unreversed images. It permits accurate ex- 
amination of dissected specimens, textiles, machine parts, and extraneous material 
or parasite molds in dairy products, grain, plants, vegetables, and fruits. 

The specimen may be placed on the large stage, or the microscope may be easily 
placed directly on the surfaces to be examined or built into inspection devices. 
Instantaneously variable magnification without refocusing, extremely wide field, 
and long working distances are a few of the other advantages of this instrument. — 
Details are available in Catalog D-15. Bausch & Lomb Optical Company, 610-P 
St. Paul Street, Rochester 2, New York. 


BAUSCH & LOMB 


OPTICAL COMPANY W ROCHESTER 2,N.Y. 
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THE GEOTECHNICAL CORPORATION 


Roland F. Beers 
President 


P.O. Box 7166 
D4-3947 Dallas, Texas 


GEOLOGY OF THE BARCO CONCESSION 
REPUBLIC OF COLOMBIA, SOUTH AMERICA 
FRANK B. NOTESTEIN, CARL W. maveeiaie AND JAMES W. BOWLER 
(PUBLISHED WITH THE PERMISSION OF THE COLOMBIAN PETROLEUM COMPANY) 
@ This is a separate ("reprint") from The Bulletin of the Geological Society of America, October, 1944 


@ SI pages, 4 full-tone plates 
@ 10 columnar sections and stratigrahpic correlation charts, | structural contour map, | water analysis chart 


@ Geological map and 2 cross sections in colors (folded insert, approx. 15 x 30 inches) 
PRICE, 50 CENTS, POSTPAID i 
Order from 


THE AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS 
BOX 979, TULSA 1, OKLAHOMA, U.S.A. 


<=]FBGC— 
SAND SAMPLE BAGS 


with 


water-proof, mildew-proof and insect-proof 
tags 


Made only by 
THE HUTCHINSON BAG COMPANY 
Hutchinson, Kansas 
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FOR SHOTS 


HEILAND 
dependable 


equipment 
WRITE FOR FREE LITERATURE 
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isnt the acid / 


It’s how the acid is used that counts! 


Who uses it... where...and how? 
How much to use—and why? 


SELECTIVE ACIDIZING 


... calls for selected men, materials, methods 


To produce best results, it is now 
possible to direct acid and other 
well-treating chemicals into selected 
zones through use of the Dowell 
Electric Pilot. Selective acidizing is 
particularly advantageous in wells 
with high gas-oil ratios, high water- 
oil ratios, two or more pay zones, 
sands exposed above or below lime- 
stone, leaky casings, and wells that 


have been deepened. 


The Dowell engineers who perform 
Selective Acidizing service are chosen 
for their ability and experience. They 
help operators plan the treatment 
for each well, choose the correct 
solvents, and use the Electric Pilot 
with other advanced techniques to 
achieve the best possible results. 


~ 


DOWELL 


For Selective Acidizing, call Dowell. Ask for your 
free copy of the new booklet describing Dowell Electric 
Pilot Services. Ask also about Permeability Surveys, 
Water Locating, Mud Acid, Plastic Service and 
Chemical Seale Removal for heat exchange equip- 
ment. Dowell products include: Jelflake, Paraffin 
Solvents, and Bulk Inhibited Hydrochloric Acid. 


DOWELL INCORPORATED e TULSA 3, OKLAHOMA 
Subsidiary of The Dow Chemical Company 
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New 
Photogeological Ana 


Address: GEOPHOTO 
5° ERNEST & CRANMER 


eolograph chart (portion re- 
— here actual size) 
rom Carter Oil No. 
1 Bradshaw C.NW SE 4-4n-3w 
Garvin County, Okla., discov- 
ery well, New Hope S.E. Pool. 

luction is from the 3rd 
Deese (Gibson) Sand of 
Pennsylvanian Age. Chart 
courtesy of Carter Oil Com- 
pany. Geological Department. 
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SA - ETY of Du Pont “‘Nitramon” S blasting agent 


is a feature that appeals to seismic party chiefs and crew mem- 
bers in every field. ‘‘Nitramon” S cannot be detonated with 
blasting caps . . . or by fire, friction, or even rifle bullets. Yet the 
“Nitramon”’ S Primer—itself relatively insensitive—readily de- 
tonates the charge. A “‘well”’ in center of the Primer is provided 
for proper placing of the cap—a plastic shield holds cap in place, 
protecting cap and wires during loading. 

Ask any Du Pont Explosives representative for complete data. 
E. I. du Pont de Nemours & Co. (Inc.), Explosives Department, 
Wilmington 98, Delaware. 


DU PONT “NITRAMON” S$ 
A Product of Du Pont Explosives Research 


REG. U. s. PAT. OFF 


BETTER THINGS FOR BETTER LIVING 
THROUGH CHEMISTRY 
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DRILLING AND EXPLORATION 
COMPANY, INC. 


J. E. Brantly, President 
Ralph W. Marshall, Vice-President 
D. A. Powell, Vice-President 
John H. Lewis, Vice-President 
R. E. Watson, Vice-President 
O. L. Pack, Vice-President 
E. H. Clayton, Vice-President 


DRILLING CONTRACTORS 


Geologists and Engineers 


Mid-Continent, California, Latin America 


Continental Building 
Dallas, Texas 


Box 2, Station H 
Los Angeles, California 


i . 
i 
i] 
| 
| 
' 
| 
: 
| 
| | 
| 
| 
e 
| 
| 
3 
| 


Bulletin of The American Association of Petroleum Geologists, March, 1948 xlix 


ATLAS EXPLOSIVES 


designed especially for 
GEOPHYSICAL PROSPECTING 


Atlas Petrogel No. 1 HV 60%. The outstanding explosive of the 
seismic prospecting field. A gelatinous type explosive made for 
the job. Combining high strength with high velocity and water 
resistance, it handles easily in the field—will force through mud 
in drill holes without bulging the cartridges—yet is easy to prime. 
' Packed by weight. 

21 lbs. x 2” diameter 

5 Ibs. x 214” diameter 


Atlas Twistite Assembly. A fast coupling device enabling the 
blaster to connect Atlas Petrogel explosives into continuous rigid 
columns. Each cartridge of explosive is threaded into a sleeve, 
which in turn, may be threaded over an adjacent cartridge. Con- 
venient to use. 


Atlas Manasite detonators are made especially for seismographic 
work—furnished in 6-8 and 10 strength. 


Atlas Technical Service. Call on the nearest Atlas Office for 
service on special explosives problems. Our trained representa- 
tives will be glad to help. 


ATLAS 


Powder Company 
Wilmington 99, Delaware 
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GEOCHEMICAL PROSPECTING 
FOR 
PETROLEUM 


at. Low 


® Many of the greatest oil fields in the world were discovered 
because of leakage of oil and gas from their reservoirs. These leak- 
ages appeared at the surface in the form of visible gas and oil 
seeps. Macro-seepages were usually found through accident for 
they were relatively few in number. In much smaller amounts, hydro- 
carbons are leaking continually from gas and oil accumulations. 
These micro-seepages appear near the surface in readily recogniz- 
able patterns. Based upon these facts, geochemical prospecting has 
developed into an invaluable exploration tool. 


Our method involves the collection of soil samples from depths 
of 10 to 15 feet. The samples are accurately analyzed by our low 
temperature, high vacuum fractionation and combustion technique. 
Analytical data are furnished for methane and for ethane and 
heavier hydrocarbons. All gas and oil accumulations contain these 
same saturated hydrocarbons. 


In conducting broad reconnaissance surveys, we have attained 
a coverage of 40,000 acres per month resulting in an extremely 
low evaluation cost per acre. 


HORVITZ RESEARCH LABORATORIES 


3217 Milam Street Houston 6, Texas 
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There’s no welcome mat on the door- 
step of this hut. Hidden in the jungle, it 
houses the savage Motilone. And his 
deadly arrows underscore the Keep Out 
sign. 

The Motilone domain borders the rich 
oil fields of western Venezuela. Tough 
country for survey parties. Jungle, 
mountains, climate and hostile natives 
slow the exploration job. 

But an AERO mapping plane knows no 
Keep Out signs. In AERO’s experienced 
hands, the camera records broad patterns 
and explores even small details. Mapping 
as much as 1,000 square miles per day, 
the survey plane is wholly free of terrain 
obstacles. 

Recently AERo completed the mapping 
of 27,000 square miles in Venezuela for 
oil companies studying the geology of the 
area, planning pipe lines, roads, commu- 
nications and other phases of field 
development there. We did the job dur- 
ing 14 dry seasons. Time has a big price 
tag in exploration work, and these aerial 
photos are making possible important 
savings in both time and man-power. 

Aero has both the facilities and ex- 
perienced personnel to do mapping any- 
where in the world. Let us show you how 
we can help in your long range planning. 


Motilones outside their communal 
hut. This rare picture was made 


by one of AERO’S photographers. 


Oldest Flying Corporation in the World 


SERVICE CORPORATION 


VIRGIL KAUFFMAN, President 


236 E. COURTLAND ST., PHILA. 20, PA. 
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AERIE 


OWNERSHIP 


JOURNAL OF PALEONTOLOGY 
JOURNAL OF SEDIMENTARY PETROLOGY 


Annual Annual Non-Member 
S.E.P.M. Dues Subscription 
JOURNAL OF PALEONTOLOGY $5.00 $6.00 
JOURNAL OF SEDIMENTARY 
PETROLOGY 3.00 3.00 
BOTH JOURNALS 8.00 9.00 


BACK VOLUMES AT HALF PRICE 
TO MEMBERS AND SUBSCRIBERS 


Per Vol. 

Jour. Pal., Vol. 1 (1927) unavailable 

Vol. 2 (1928)—Vol, 8 (1934), each complete, 4 Nos. ............. $3.00 

Vol. 9 (1935)—Vol. 11 (1937), each complete, 8 Nos. ............ 3.00 

Vol. 2 (1932)—Vol. 7 (1937) each complete, 3 Nos. ............. 1.50 

BACK VOLUMES AT REGULAR PRICES 

Jour. Pal., Vol. 12 (1938)—Vol. 21 (1947), each complete, 6 Nos, ........ $6.00 
Sed. Petr., Vol. 8 (1938)—Vol. 17 (1947), each complete, 3 Nos. .......... 3.00 


SOCIETY OF ECONOMIC PALEONTOLOGISTS AND MINERALOGISTS 
BOX 979, TULSA 1, OKLAHOMA 
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maximum menlity in any area 
worked. 


INTERPRETATION and review 

of all data by competent 

interpreters for most 
effective use. 


GARRETT EXPLORATION COMPANY 
Republic Bank Building DALLAS, TEXAS 


SEISMIC EQUIPMENT 
featuring most advanced filte 
design and Automatic Gain 
Control. For Sale or Lease 


OF EXISTING EQUIPM N 
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GEOTRONIC LABORATORIES, INC. 
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FOR 
PETROLEUM 
EXPLORATION 


GLOBE 


TWO-CUTTER 
ROCK BIT 


(Patent Applied For) 


Geophysical drilling crews express 
an overwhelming preference for the 44%” 
and 4%” Globe 2-Cutter Rock Bits, be- 
cause they are doing a job never before 
accomplished by other types. They dig 
fast...they will not ball up...and one 
bit can do the complete job from top to 
bottom regardless of formations. More- 
over, the extra large ball and roller bear- 
ings help it give up to 60% more service 
than other bits. Small wonder it is a favor- 


ite with party chiefs everywhere. 


Sizes 334” up... 
concentrated actiorw 
for fast digging. 


GLOBE on TOOLS COMPANY 


LOS NIETOS, CALIFORNIA 


} 
| | 
ie 


lvi 


Bulletin of The American Association of Petroleum Geologists, March, 1948 


CUSTOM BUILT 


GEOPHYSICAL INSTRUMENTS 


* COMPLETELY EQUIPPED RECORDING TRUCKS— 
READY TO OPERATE 


* COMPLETE RECORDING UNITS 

* PORTABLE EQUIPMENT 

* OSCILLOGRAPHS (12 & 24 TRACES) 

* SPECIAL GEOPHYSICAL TRANSMITTERS-RECEIVERS 
* CABLE FAULT DETECTORS . 

* SPECIAL COILS AND TRANSFORMERS 

* SPECIAL ELECTRONIC INSTRUMENTS 


Whatever your need may be for GEOPHYSICAL IN- 
STRUMENTS, 8.LE. can be of help to you. Our organi- 
zation has combined TEN years of GEOPHYSICAL 
building with constant RESEARCH and DEVELOP- 
MENT in producing instruments to the exacting needs 
of the GEOPHYSICIST. 


We would appreciate your inquiry on any of our 
equipment or on any special problem that you may 
have. 


Southwestern Industrial Electronic Co. 
2619 Milam St. Houston 6, Texas 


= | 


Chock These 
MONEY and TIME 
Saving Features 


TUBING 

3” OD 16 gauge (2.037 #/‘) 10’ 
to 20 lengths. Light weight for 
easier handling; more footage 
can be carried. 


PIN 


Slightly expanded, min. ID 
2%". End tapered to effect 
water tight seal of approx. 250 
PSI. Absence of projections and 
shoulders prevents charge and 
wires from hanging up; speeds 
explosive charge loading. 


THREADS 


Cold rolled coarse, square 
threads—4 per inch. Full wall 
thickness and strength main- 
tained. Easy to make-up and 
break-out— no cross threading. 
Threads will withstand repeated 
tough usage. 


JOINT STRENGTH 


Average—15,000 pounds. A 
higher per cent casing recovery 
results—effecting great savings 
in pipe costs on all seismo- 
graph work, 


BOX 


Integral joint eliminates one 
threaded connection at each 
joint. Expanded to 34” max. 
OD. Smooth curve and filet. 
Joints won't hang up on ob- 
structions. Enters hole smoothly 
—saves setting time. 


Higher casing recovery, no independ- 


ent couplings, easy make-up and break- 


out ... these are a few of the time 


and money saving advantages avail- 


able to users of the new Jones & Laugh- 


lin Integral Joint Shot Hole Casing. 


Notice the coarse, square threads— 


4 per inch. They're built to stand re- 


peated, rough usage—yet they can be 


matched by most machine shops should 


special fittings be required. 


Minimum inside diameter is 27". 


There are no shoulders or obstructions 


on which the explosive charge or wires 


can hang up. 


The change of diameter from 3” to 


31/4" at the box is made with smooth 


curves. This enable; the joint to enter 


the hole easily without catching on 


sharp rock ledges. 


All Jones & Laughlin Supply stores, dis- 


trict offices and representatives have 


complete information on this new, ef- 


ficient casing. Contact them in the in- 


terest of effecting important economies 


in your seismograph work. 


EXPORT OFFICE: 
230 Park Avenue, New York 17, 
New York 


_ JONES & LAUGHLIN SUPPLY COMPAN 


Subsidio 
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Accurate 
Gravity 
& 
Magnetic 


Surveys 


INTERMOUNTAIN EXPLORATION AND ENGINEERING COMPANY 
COTTMAN BUILDING 
124 WEST SECOND 
CASPER, WYOMING 


Dependable 
Well Elevations 


Contract Surveying 


Willis H. Fenwick Richard C. Klett Carey B. Schmid 


+ 
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In such diverse fields as geophysical phenied. 
ing, aerial mapping, reforestation projects, location 
surveys and construction’ work the W&T Sensitive 
Altimeter has proved its value as the key to fast, 
accurate elevation. Used in conjunction with the Two 
Base Method of Precise Altimetry actual experience 
has demonstrated that elevations can be established 
consistently to within 2 or 3 feet.in approximately one 
tenth the time required by other methods. 

These are some of its us features: 


pat in 1000 
Sensitivity ..1 part in 8000 


Ranges ...... . 0-2000 feet 
0-7000 feet 
and 0-16 ,000 feet. 


Cone... hardwood or metal 


All types available 

in matched sets for ultra 
precision work. Write for 
technical literature. 


WALLACE « TIERNAN 
PRODUCTS, INC. 


ELECTRICAL MECHANISMS AND PRECISION INSTRUMENTS 
BELLEVILLE 9 NEW JERSEY 
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R. W. LAUGHLIN L. D. SIMMONS 


WELL ELEVATIONS 


3 


LAUGHLIN-SIMMONS & CO.] 


Established 1926 


| 


Oklahoma, Texas, Kansas, New Mexico, 
Louisiana, Arkansas, Illinois, Indiana, 


Kentucky, . Mississippi 


GENERAL OFFICE: 
OKLAHOMA BLDG.—TULSA, OKLAHOMA 
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‘INLAND MARINE WORK © 


With specially designed portable seismic 
equipment and skilled personnel widely 
dind tic and foreign work, 


we are now proving many areas previously 
thought to be inaccessible to seismic op- 
erations. 


Mazine Exploration crews were first in the 
field with unitized portable seismic equip- 
ment. Compact portable mechanized drill- 
ing, shooting and surveying equipment 
have been designed for operation with the 
specialized electronic seismic instruments. 


Marine Exploration crews have standard- 
ized on portable seismic equipment adapt- 
able to land and water operations in any 
area. Write for our bulletin that complete- 
ly describes this portable method that has 
put more potential areas in the scope of 
geophysical exploration. 


Ask for information of availability of foreign crews. 


EXPLORATION CO. 


- 3200 WEST DALLAS TELEPHONE LEHIGH 7198 


HOUSTON 
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HOUSTON OFFICE 


Believing that the future value of seismic surveying, to both 
individuals and major companies, lies wholly in the ability of 
the seismologist to properly conduct the survey and interpret 
the results, we are staking our future on operating a very lim- 
ited number of crews so that we can give each one the very 


best in personal attention and supervision. 


To this end we dedicate our service to you. 


TAYLOR EXPLORATION COMPANY 
2118 Welch Avenue 
Houston 6, Texas 
Phone—Hadley 3129 
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KING FRONT MOUNT WINCH 
for Dodge Power Wagon 


THE NEW MODEL U-125 KING WINCH is the answer to persistent requests 
from our exploration and maintenance crew customers for a better balanced, 
more compact kit which can be quickly and handily installed at any service 
location. 

It’s the tried and proven Model 125 swung six inches lower to afford drive shaft 
clearance without the cutting or bending of numerous underside obstacles that 
heretofore have occasionally complicated installation of the standard Model 125 
King Winch. The lower positioning also offers less obstruction to air in, 
an important factor in the tropics. : 
King Winches originally installed years ago are shipped back time and again for 
replacement of minor wearable parts and general overhauling before again being 
installed on new trucks for another round of hard usage in geophysical, pipe line, 
construction and maintenance work. 

We anticipate having this new unit available for all of the more popular 1948 
Ford, Chevrolet and Dodge 1-2 ton trucks as quickly as jigs and fixtures covering 
the more popular models can be made up. 


KOENIG IRON WORKS 


2214 Washington Avenue Houston 10, Texas 


Main Plant—Front mount winches for passenger cars, Jeeps and trucks. 
Body Division No. 1—Special bodies for seismic work. 
Body Division No. 2—All-steel full and half cabs for Jeeps. 
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The new GS1 home at 6000 Lemmon Avenue, Dallas... 
40,000 square feet of plant on seven acres .. . housing the 
most modern facilities for engineering, research and crew 
maintenance. We invite you to visit us. 


Geopnysicat Service Inc. 


SEISMIC SURVEYS 


6000 LEMMON AVENUE DALLAS, TEXAS 
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"FOR FULL UNCONTAMINATED 
CORES YOU CAN DEPEND ON A 


HUGHES CORE BIT" 


: 
j 
HOUSTON, TEXAS 1 
i] 


